$2.95. 



Australia 


A S 475 


NewZaaiend 


N2 S 4 75 


Sk)Q4fW9 


S S 94$ 


Hot>g Kong 


H S2350 


Mdsysto 


M $ 9.4S 


Swodw 


30SEK 



MICRO JOURNN. 




YOUR CHO/CE-smart either way 

• Over 140 software driven functions 

82 x 24 or 82 x 20 screen format — software selectable 

High resolution 7x12 matrix characters— P-31 green phosphor 

Upper/lower case character set — plus graphics character set 

56-key alphanumeric keyboard — plus 12-key cursor, numeric pad 

Internal editing functions — insert, delete, scroll, roll, slide, etc. 

Parallel printer I/O port 

50 to 38,400 baud operation — programmable 

Cursor type, cursor position, print control characters, protected fields, 
shift inversion, dual intensity and many other features 



8212— twelve-inch diagnonal screen or 8209 — nine-inch diagnonal screen 




SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 (512) 344 0241 
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Articles submitted for publication should be 
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submitted on either 5 or 8 Inch diskette In TSC Editor 
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FLEX - OS-9 LEVEL ONE - UNIFLEX - OS-9 LEVEL TWO 

ONLY GIMIX Systems can be configured to run any of these. 




GIMIX systems utilize the most powerful 6809 operating systems: FLEX, UniFLEX, OS-9 LEVEL ONE and TWO - the systems 
the PROs use. This means a wide selection of software to choose from as well the ability to develop sophisticated, muJti* 
user/multi-tasking programs on your GIMIX System. 

Tn8 GIMIX CLASSY CHASSIS consists of a heavy-weight aluminum mainframe 
1^*- L^^ tm^-'mU cabinet which provides more than ample protection for the electronics and 1 or 2 optional 

5V4" drives, 

Backpanel connectors can be added for convenient connection of terminals, printers, 
drives and other peripherals. 

A 3 position locking keyswitch enables users to disable the front panel reset button to pre- 
vent accidental or unauthorized tampering with the system. 

The GIMIX system mother board provides fifteen 50 pin slots and eight 30 pin I/O slots - 
the most room for expansion of any SS50 system available. The on board baud rate 
generator features 1 1 standard baud rates. 75 to 38.4K, for maximum versatility and compatibility with other systems, Extend- 
ed address decoding allows the I/O block to be addressed anywhere in the 1 megabyte address space. All components feature 
Goid plated connectors for a lifetime of solid connections. All boards are fully buffered for maximum system expansion. 

Each GIMIX Mainframe System is equipped with an industrial quality power supply featuring a ferro.resonant constant 
voltage transformer to insure against problems caused by adverse power input conditions such as A.C. line voltage fluctua- 
tions etc. The supply provides 8 volts at 30 amps and plus or minus 16 volts at 5 amps, more than enough capacity to power a 
fully loaded system and two internal drives. 

The 2MHZ GIMIX 6809 PLUS CPU board includes a time of day clock with battery back up and 6840 pro- 
grammable timer to provide the programmer with convenient, accurate time reference. Later addition of 9511 or 9512 
arithmetic processors is provided for on the board. The unique GIMIX design enables software selection of either OS-9 or 
FLEX, both included in many complete GIMIX systems. 

GIMIX STATIC RAM boards require no complicated refresh timing cycles or clocks for data retention. 
GIMIX memory boards are guaranteed for 2 MHz operation with no wait state or clock stretching required. 

Our low power NMOS RAM requires less than 3/4 amp at 8V for a fully populated 64K board. For critical situations, our non- 
volatile 64K byte CMOS static RAM boards with built in battery back-up retain data even with system power removed. A fully 
charged battery will power this board for a minimum of 21 days. A write protect switch permits CMOS boards to be used for 
PROM/ROM emulation and software debugging. 

Th6 GIMIX DMA Controller leaves the processor free to perform other tasks during disk transfers- an impor 
tant feature for multi-user/multi-tasking systems where processor time allocation is critical. The DMA board will accomodate 
up to 4 drives 57*" or 8" in any combination running single or double density single or double headed. Programmed I/O Disk 
Controllers are also available. 

GIMIX SyStGmS are designed with ultimate RELIABILITY in mind. You can choose from the below featured systems or 

select from our wide variety of components to build a custom package to suit your needs. 

GIMIX 2MHz 6809 System including: CLASSY CHASSIS, 6809 PLUS CPU BOARD, 56KB STATIC RAM, 2 SERIAL PORTS 

W/CABLES, GMXBUG MONITOR, FLEX, and OS-9 LEVEL 1 $3248.49 

FOR TWO 5V< " 40 TRACK DSDD DRIVES ADD $ 900.00 

GIMIX 128KB WINCHESTER SYSTEM including: CLASSY CHASSIS, 6809 PLUS CPU BOARD, 128KB STATIC RAM, 4 SERIAL 
PORTS W/CABLES, 5 V« " 80 TRACK DSDD FLOPPY DISK DRIVE, 19MB 5 V« " WINCHESTER HARD DISK, OS9 LEVEL 2, EDITOR 

AND ASSEMBLER $8998.09 

50HZ Versions Available, 8" Drives Available — Contact GtMtX for Prices and Information. 

The Sun Never Sets On A GIMIX! 

GIMIX users are found on every continent, Including Antarctica. A representative group of GIMIX users 

includes: Government Research and Scientific Organizations In Australia. Canada, U.K. and in (he U.S.; 

NASA, Oak Ridge. While Plains, Fermilab, Argonne, Scripps, Sloan Kettering, Los Alamos National Labs, 

AURA. Universities: Carleton, Waterloo, Royal Military College, In Canada; Trier In Germany; and in the 

U.S.; Stanford, SUNY, Harvard, UCSD, Mississippi, Georgia Tech. Industrial users In Hong Kong. V 

Malaysia, South Africa, Germany, Sweden, and In the U.S.; GTE, Becton Dickinson, American Hoechst, ^H 

Monsanto, Allied, Honeywell, Perkin Elmer, Johnson Controls, Associated Press, Aydin, Newkirk Electric. 

Revere Sugar, HI-G/AMS Controls. Chevron. Computer mainframe end peripheral manufacturers, IBM, 

OKI, Computer Peripherals Inc., Qume, Floating Point Systems. Software houses; Microware, T.S.C., »i. 

Lucidata, Norpafc, Talbot. Stylo Systems, AAA, HHH, Frank Hogg Labs, Epstein Associates, Softwest, 

Dynasoft. Research Resources UK, Microworks. Mela Lab. Computerized Business Systems. 

GEMIX tnc. resoryf* |h* fight to Change ptWng atxJ product jjj I ||1 B ^H^r |P|P 

speecrticabor«atarvyttrnfli«i1houtfi»nhef notes 1337 WEST 37th PLACE IK,, „T3i ■ ■ III ^^ " 1L - r ' 

GMX is a trademark of GIMIX Inc. CHICAGO, ILLINOIS 60609 WHSm W ■ 1 E MJw^^ 

GIMIX* and UHOSf ate registered trademarks or GIMIX Irc, w ^ £^' JT, _r\ _ w y " ~* atmtl 

FLEX and UniFLEX are trademarks oi Ttchnteai System* Consultants loc l 312 > 927-5510 The Compmy met fibers 

0S-9 fc a trademark of Microware inc TWX 91 0-221 -4055 Qututy Etocuonic products since 19T5. 
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Build performance 
into your system 

with OS-9 software tools 



Unix* -based multitasking, modular, 
and versatile: these key (edTUres 
are some of the reasons why more 
6609 computer manufacture! s 
have selected OS 9 as (heir stan- 
dard operating system than any 
other And OS-9 has been pul to 
work by thousands ol useis in al- 
most every conceivable computer 
application in business, science, in- 
dustry educatioa and government. 
Your operating system should nol 
be a barrier between you and 
your computer, OS-9 is very lriend- 
ry and easy to use Its modular 
structure makes it easy lo cus- 
tomize, plus its comprehensive 
documentation shows you exactly 
how to interlace it lo lust about any 
I/O device 






un- 
leash the performance potential at 

almost any 6809 computer — large 
or oncOl. In many respects the OS-9/ 
6809 combination is more powerful 
than many mlnicomputew 

ira are two basic versions of 
v. Both haw* tin* sou** bumc 
and capabilities OS-9 
One runs on small to 
medium sized systems having up 
to 64K memory The Level Two 
version runs on medium lo large 
systems having memory 

I megabyte ol memory and in- 
etudes record and tile locking tor 
n .UiUuser database applications. 
Here are Just a tew reasons why 

should insist on OS r < (or your 
lcrocamputer system 

commands 
" commaad 
tniocpnrter 
Tree sectored multilevel tile 
directories 




Full timesharing support with 
log-in and (lie security 

Fast secure random and 
sequential access tiles 

Comprehensive English lan- 
guage error messages 

Compact real-time multitasking 
executive 

Hardware or software memoiy 
managemenl 

Device Independent interrupt- 
dilven I/O 

Fully ROMable for small control 
systems ^^ 

Standard versions available iron* 
manufacturers ol most poputeo 
6609 computers M 

OS-? PASCAL Language M 
Compiler 

most complete and versatile 



BAS1C09" Structured Basic 
Interact!?* Compiler 

fastest and most comprehensive 

full Basic language available 

lor the 6809 
combines standard Bask: with 

the best features of PASCAL 
features compiler speed 

interpreter friendliness and 

superlative debugging 

facilities 
o tlon available: Run B a 

ROMable run-time system lor 

compiled Basic 09 



PASCAL available tor the 6809 
capable of generating P-code 

lor interpretive execution while 

debugging OR 
highly optimized 6809 assembly 

language source code output 

for maximum speed 
^virtual memory P-code 

fr y rp iu V i t letsypu cua, large 

RASCAL program 



r Compiler 

complete Implementation ol the 
UNDC version 7 C language 

includes INT CHAP, SIGNED. 
UNSIGNED, FLOAT AND ] 
data types, structures, 
standard C library arid i 
preprocessor with macro 
definitions 

generates fully reentrant 6809 
assembly language source 
code output ^ 



iNED. 

id a full 
icro 



For more injormation cor f : 
computer supplier, or 



Ideal for most demanding 
busEnes* application? 

res ISAM. Debug. ACCEPT 
DISPLAY and Inierprognam 
Communications modules 

retains full compatibility wilh 
CP/M software 

meets ANSI 1974 Level One 
COBOL standard and Is 
<3SA certified 

Abo availabie-FGRMS 2 auto- 
matic program generator lor 
easy tnterative design of 
screen oriented applications 





Microwaxe Systems < 

5835 Grand Avenue. Des Mc 

Jowa 50312 515-279-8844 -Telex 

910-520-2535 

'Unix fe a Trademark of Bell 
Laboralonm ""CIS Cobol is a 
trademark of Micro Focus. Inc 
OS-9" and Basic09 are 
trademarks ot Microware and 
Motorola Inc. 
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LEVEL 
TWO 



expand your 6809 computer to a fast, effi- 
cient multi-user system utilizing up to one 
megabyte ol memory almost any I/O device, 
and comprehensive implementations of the 
most- wanted programming languages: 
Baslc09*\ C. Pascal, Cobol. and Assembler 

With OS-9' * Level Two, your computer is trans- 
formed into the ultimate software development 
system with performance and features found 
only on large and costly computing systems II 
brings to your fingertips the friendliness and 
power of a Unix '-style environment 

As a multiuser system.,. 

OS>9 Level Two excels wtth a multi-level 
directory system, a fast random ac 
cess file system with record 
lockout, user oameV 
password togon protection, 
'pipes" for lnterprogram com- 
munication, and nil) file se- 
curity The versatile ■Shell- 
command lnterpieter 
makes it easy f 01 each user 
to run interactive or multi- 
ple background pro- 
grains with I/O redirection 
to or from any tile or I/O 
device 

As a real-time system... 

Tour OS-9 based computer 
can sense, monitor, control, 
and communicate with the 
real world thanks to OS-9* 
highly modular and user 
expandable structure. 
Adding customized I/O to 
OS-9 is almost too easy 
software interfaces are sim- 
ple, modular, and well 
documented That is why 
OS9 users routinely inter- 
face it to almost every kind 
of peiipheral device and 
instrumentation. 




For large *f«tems 

OS-9 level Two can Han- 
dle over one megabyte 
of RAM and ROM 
memory with extraordi- 
nary efficiency When, 
as is often the case, two 
or more tasks run the 
same program (such 
asiknuc09) they auto- 
matically 'share* just 
one copy in memory 
Also. OS-9 Level Two 
typically resides in less 
than 24K memory Sav- 
ings like these give 
OS-9 based systems 
large capacity without 
having to resort to per- 
formance- robbing tech- 
niques such as disk 
swapping 

OS-9 Level Two is 
available exclusively 
from manufacturers of 
most popular 6809 com- 
puters equipped with 
memory management 
hardware They offer 
versions specifically tai- 
lored to their computers 
for use with both new and 
existing systems. 



For more Information about 
OS-9 Level Two contact your 
computer supplier, or 




MICROWAR6 . 

Systems Corporation 

5635 Grand Avenue, Des Moines. 
Iowa 50312 
phone 515 279-8644 
Tslex 910-520-2535 



' Unix ii a trademark ol Bell Laboratories. 
* * OS-9 and Ba*ic09 are trademarks of 
Micro ware and Motorola, lac 
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Turn your 

color computer on 

to the power of 

FLEX and OS-9 

NOW FROM THE WORLDS LARGEST SUPPLIER OF SOFTWARE FOR FLEX AND OS-9 
COMES FHL COLOR FLEX AND COLOR OS-9, JUST LOOK AT THESE FEATURES: 



OS-9 ONLY S200 

OS-9 WITH BASIC09 S299 

• Unix '-based, multitasking, modular, and 
versatile 

• Ovw 40 utility commands 

• Friendly "Shell" command interpreter 

• Tree structured multilevel file directories 

• Full time sharing support with log in and 
file security 

» Fast, secure, random and sequential 

access files 
J Comprehensive English language error 

messages 

• Compact real-time multitasking executive 

• BASIC09 is the fastest and most compre- 
hensive full Basic language available for 
the $609. It combines standard Basic with 
the best features of Pascal. It's a unique 
unique interactive computer that ^ 
combines compiler speed, inter- 
preter friendliness, and 
superlative debugging A 
facilities, 



:> & 



FLEX NOW ONLY $99 

* Hi-RES screen formats 
* 16 x 32 and 24 x 51 , upper and lower 
case characters 

• 24 x 64 and 32 x 64 upper case 
• Full ASCII keyboards 
* Easy start-up— just type RUN "FLEX" 
* Online assistance just type HELP 
• Optionally use a standard terminal 

and printer 
• Advance disk I/O and terminal 
L capabilities 

1 NO additional hardware required 
We have supported FLEX with 
more software than anyone else in 
the world for more than 2 years! 



SPECIAL 

1. DBASIC, RS Disk Basic 
under FLEX with a utility to 
copy RS to FLEX disk $30. 

2. ED/ ASM line and screen 
editor and macro assembler, 
both more powerful than 
TSG*s, and at the same cost, 
only $50 each. 







Get on oar mailing list, call or send lor our 

complete catalog of over 100 products for FLEX and OS 9. 

We're doing inciting things with your color computer! 



FRANK HOGG LABORATORY 

130 MI0TOWN PLAZA • SYRACUSE, NY 13210 TELEPHONE (315) 474 7856 

'Unit it t tr*o*marh ol B«U Labi 'OS'S 1 BASIC 09 n* tfid#miiki of Micro***** 1 Motorola Inc. 'FLEX 4* a iratfamarh of Technical Syittmi Coniullanlft Inc 
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compilers and %^ross compilers 



TELECON'S C COMPILERS OFFER YOU 

• FULL C 

• UNIX* Ver. 7 COMPATABILITY 

• NO ROYALTIES ON GENERATED CODE 

• GENERATED CODE IS REENTRANT 

• C AND ASSEMBLY SOURCE MAY BE INTERMIXED 

• UPGRADES & SUPPORT FOR 1 YEAR 

IN THESE CONFIGURATIONS: 



HOST 


6809 
TARGET 


PDP-117LSI-11* 
TARGET 


8080/(Z80) 
TARGET 


8088/8086 
TARGET 


FLEX*/UNIFLEX* 
OS-9* 


$20000 ".'.'JST 

$350.00 «X H . 


500.00 


500.00 


500.00 


RT-117RSX-11* 
PDP-11* 


500.00 


200.00 »V!o,7' 
350.00 ,£« 


500.00 


500.00 


CP/M* 
8080/(Z80) 


500.00 


500.00 


200.00 *;;£!' 

350.00 ^ 


500.00 


PCDOSVMSDOS* 
8088/8086 


500.00 


500.00 


500.00 


200.00 "v;;^ 1 

350.00 jssa 



OS-9 Version Available Now 

Others Pending 
C SOURCE AVAILABLE FOR $2,500°° 

SO . . . IF YOU'RE READY TO MOVE UP TO C... 

CALL 
408-275-1659 

TELECON SYSTEMS 

90 E. Gish Road, Suite 25 
San Jose, CA 95112 

*PCDOS t» « «*«**»•* at [BM CORP MSOQS m *lr*fctn*k o< MFCROSOf T UNIX It a htdcnwrk o< B£LL LABS RT 1 1 RSX 1 1 POP J I w • tr«fcm*k o< L>»«4l bfu^mcnl 
Coq>o«»t»rv FLfcX/UNEFLEX » • irodrmark ol T«hn»c»J System* coradi4<iU CP. M « a irfcfcmark ol 0»9t«l ftn**ri h OS 9 * a lT«Vm*rk o< M*row*f « A Mcrio«oU 
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Flex User Notes 

Ronald W. Anderson 
3540 Sturbridge Court 
Ann Arbor, Ml 48105 

An Editorial 

1 don't often label an opinion as directly as this one, 
but this Is pure opinion, and you can take it or leave 
It. 1 think the Microprocessor Industry Is suffering 
from the "Bigger and/or Faster Is Better" syndrome. 
The Microprocessor is a natural solution to many control 
and Instrumentation applications. In many of those, 
cost Is a primary consideration. Many manufacturers of 
board assemblies are phasing out the 1 MH2 processors 
In favor of 2 MHZ versions. Today, I checked prices of 
the 6821 and the 68B21 PiA. The B version Is the 2 MHZ. 
The best price I could find was more than two times the 
price for the plain 6821. Fast memories ere more 
expensive. The processor Itself costs considerably 
more. Yet, small quant Hy manufacturers who depend on 
the suppliers of boards for their product, are facing a 
choice of paying much more for components or building 
their own boards- Something like a CPU board. If you 
have never checked, costs In the neighborhood of $3000 
to design. That Is after you have a schematic diagram 
done. That cost is for the Artwork for a "typical double 
sided board of the approximate size of aSS-50board. 
Memory boards are a bit more "regular" in pattern and 
don*t cost quite as much to have done. 

Then, we face the oncoming 68000, which I'm sure. 
Motorola hopes will obsolete all the 6800 and 6809 
applications. Don't get me wrong, the 68000 is great If 
you need Its speed and power, but you pay for It. 

1 have a 6609 in an instrument that takes readings and 
updates the display about every 1.5 seconds. The 
reading Interval Is largely set by the time the processor 
takes to process the information for display. Have you 
ever tried to read a digital display that Is changing, 
and updating 10 times a second? It Is Impossible. If I 
had a fester processor, I would have to put a delay loop 
in the program so the display refresh time would be 
about what I have now. Tfiat sort of refresh time is 
just about long enough to allow the user to read the 
numbers before they change. Perhaps a display quickly 
changing back and forth between 100 and 101 can be read 
even with a high update rate, but try reading a display 
that Is changing from 99 to 100 rapidly! It is most likely 
that you will read 199 as the value. You will haue to 
agree that it would be rather silly to pay for a faster 
processor or one with more power, and then put a delay 
loop In the program. I am afraid that we will have no 
choice In the future* I sincerely hope that the 
manufacturers of both hardware and software will 
continue to keep the lower performance versions 
available for applications where they are "good enough*' 
and more economical. 

I was recently disappointed to learn that SWTPC has 
discontinued the 1 MHZ version of the MP-09 processor 
board et $195 and now sells only the 2 MHZ version at 
$295. Now I can pay $100 more for the processor only to 
change the crystal or upgrade all the other system 
components to 2 MHZ versions as well. I have little 
alternative but to advise the company for which I consult 
to build Its own processor board for the application. 

OK, I'll stop. I hope you (and some of the hardware 
suppliers) see what I am getting at. 

PERFECT NUMBERS 

A few days ago, I received a letter from Keith Alexander, 
containing a program to find "Perfect Numbers". A 
perfect number is a number, the sum of whose factors 
adds up to the orlqlnal number. THe factors ere not 



j ust the "pr Jme factors" but all the factor pairs that 
ere found, and of course 1, since all numbers ere 
divisible by 1 . The first perfect number Is 6 ( 3*2*1>. 
The second Is 28 (2*14, 4*7>. I sent a note back to 
Keith after looking the program over a bit. He had 
found factors by testing all the numbers from I to half of 
the number being tested, and testing the quotient to 
see If It was Integer. Keith had transited the program 
between several languages, and had ended up using REAL 
variables In the pascal version. I had decided to use 
Integers, which speeded up the program considerably. A 
division Is even In Pascal if TEST NU^ MOO TEST FACTOR - 
0. That worked fine for flndTng factors. Keith had 
used test factors from I to half the test number, end 
had added the test factor to SUM, which was Initialized 
to 1 . I noted that each test factor that resulted in en 
even division actually found two factors, and added both 
test factor and quotient to the sum. It then was an 
extension of my old prime number programs, to test only 
numbers up to the square root of the number being 
tested. 

Keith reported that his program had found the first 
three perfect numbers in several minutes, but the fourth 
was not found in 10 hours. My speeded up version found 
the fourth number in about 10 minutes. I decided to run 
the program overnight and found after 10 hours, that 
the fifth perfect number had not been found, though I 
had reached the limit of 30000 for the number being 
tested. Since the Integer arithmetic limit Is 32767, I 

had stopped there* Next I wrote the program In 
Ougger's C using long Integers, and ran It overnight to a 
test number of about 100000, with no further perfects 
found. I decided to list the factors of the perfect 
numbers I had found, and I saw a pattern to all of them. 
The listing Is Included here, and It will test numbers to 
over 8,000,000, though I don't recommend running It to 
that limit, since I calculate that It would take several 
years 



number 



28 



496 



factors 



8128 



2 


14 


4 


7 


2 


248 


4 


124 


8 


62 


16 


31 


2 


4064 


4 


2052 


8 


1016 


16 


508 


32 


254 


64 


127 



second factor short of 
a po*er of 2 



8 

4 
2 

I 

32 

16 
8 

4 
2 

1 



These numbers are all of the form 2(^)C2*n-» > l> - 2(^>n. 
Perfect powers of 2 might be perfect numbers, but they 
always have other factors. What seems to make these 
perfect Is that the "last second factor" (In the tables 
above) Is always one less than a power of 2, and it Is 
always prime. (In terms of our description of the 
number, that factor Is 2(,f>(n-M) -1. Seeing the 
pattern, I wrote a program in TSC Extended BASIC using 
floating point arithmetic, which Is 64 bits, and will give 
complete Integer results to about 18 digits. I set up a 
loop for n = 1 to 31 to see If the 2(^)(nH) - 1 values 
were prime. If a prime was found, I calculated the 
"perfect number" from the formula above. 

This program produced 7 numbers. It doesn't find 6, 
the first perfect, but I could fix It to do so. The first 
new Perfect that popped out, was 33,550,336. I wrote a 
program in BASIC to find Its factors and verified that It 
Is a perfect number. The Extended BASIC program found 
6 of Its 7 numbers In 25 seconds, and the 7th in about 
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13 minutes- The numbers are 



6 

28 

496 

8128 

33550336 

8589869056 

137438691328 

2305843008139952130 

I have since learned that the last number does exceed 
the range of TSC extended BASIC representation. It 
actually should be 2305843008139952128, an error of two 
being present In the last place- The listing of the BASIC 
program Is Included here also* 

I have no other software that will allow more powers of 2 
to be tested- I found that the 2(^>N (built ln> function 
didn't give accurate enough results, and I had to do a 
subroutine to multiply by 2 repeatedly to arrive at the 
power of 2 accurately- I found, and point out with 
pleasure that the TSC floating point package yields 
exact values as long as the number may be represented 
within the 63 bits (Plus sign bit) format for floating 
point numbers- 

My Pascal version of Keith's original program Is listed 
here, as is my BASIC program to find the larger perfects. 
Thanks, Keith, for getting me Into an Interesting two 
evening project* 

PRICES FALLING 

This Is a fairly Involved story. I was 9©lng to devote 
some column space to remarks about the falling prices of 
RAM memory- Of course we can all read the ads, and we 
know that 56K of static RAM may now be purchased for 
under $400. I have seen the Digital Research Computers 
board (advertized In '68') » I saw It unpacked, plugged In 
to an SS-50 computer after removing all the other memory 
boards, and watched it work perfectly when the power 
was turned on- When I bought some of my early 8K boards, 
the going price was around $100 for each 4K chunk of 
memory. That is about $1600 for 64K. 

Now, we've all complained that computers were getting 
ridiculously expensive, just totally beyond the means of 
the average hobbyist. Well, maybe a full blown dual 8 Inch 
disk drive system, or one with a hard disk Is still there, 
but there Is a system available at a much reduced price. 
You've all probably seen the ads too. Yup, I'm talking 
about the TRS-60 Color computer- For around $650, you 
can have a CC complete with Extended Disk BASIC and 64K 
of memory- With this, all you have to add Is your TV set, 
and you have a working computer. You can run all the 
TRS game cartridges, and use a cassette tape player for 
program storage- Now for an additional $550 to about 
$950 you can have one or two disk drives, double denslly, 
and single or double sided. I opted for the two double 
sided <*~lves and the $950 price. Now, for around $1600 t 
have a computer that will run all the FLEX software, two 
disk drives with storage capacities of 375K each, and a 
keyboard. Just add one TV set and you have a computer 
that Is very capable. 

J'm not Implying that It I s as nice and as useful as a 
standard SS-50 bus computer, but It didn't cost as much 
either. Presently, you must use the CC keyboard and a 
TV set for running the computer, but i'm told that 
shortly there will be available both hardware and 
software solutions to the problem of connecting a 
standard terminal to the CC* Now for another $650 or 
so, you can buy a reasonable terminal and have full 80 
column by 24 line capabilities. Now, add an Epson WX-80 
printer for $450 or so, and you have a "complete" system 
for less than $3000. I figure that replacement cost for 
my present SS-50 system would be about $5500. Sure, I 
know, I have a pair of DSDD 8 Inch drives with a total of 



2,000,000 bytes storage- I wrote a book last year, and 
all 345 pages fit on Just over half of one of those 8" 
disks- How many hobbyists ore going to write books on 
their systems. Those 5" DSDD disks wouldn't quite hold 
my whole book text file but two of them would) Of course 
the book Is not just one big file. It Is split Into a f Me 
for each chapter plus about 50 or so program files. It 
would be no handicap at all to have to fit It on two disks 
rather than one. 

By the time you read this, I will have written reviews of 
both the Frank Hogg Laboratory and the Data Comp 
Division color computer systems. They are both excellent 
buys. Currently they are quite capable of running lots 
of FLEX software, and there ere add-on's both hardware 
and software, that will transform these systems Into 
systems with all the capabilities of their big brothers. 
The best thing about all this Is that you don't have to 
Invest all that money at one time. You can start with 
the computer and have all the CC software to play with* 
Add the disk drlve(s) and one of the FLEX software 
packages, and you can program in assembler and several 
compiled languages- Add a terminal and a printer, and 
you have a useful and capable word processing system. 
There are several good editor processor combinations 
available for these systems- 

if any of you software or hardware suppliers ore 
listening, here Is my list of most needed items for these 
systems. 1. An Inexpensive adaptor for the serial 
output, to run a parallel printer. Epson wants over $150 
for their serial Interface. That's a lot to add to a 
$450 printer. 2. Modem or "download" software to allow 
communication with another computer via the serial port 
or the cassette port. }• That software to allow running 
a standard terminal with the CC« 4. For those who don f t 
want or can't afford a terminal, a screen editor for the 
CC« 5. In the way of hardware, some sort of add-on 
support for user programmable serial and parallel ports- 
With those, a user may be able to add A/0 converters and 
logic control outputs to run laboratory experiments and 
collect data on the results. 6. Information on the CC 
hardware as It is supplied. Addresses of those ports, 
descriptions of them (standard Motorola 6850, etc»>, 
availability of baud rate signals, specifications of 
compatible connectors, plnouts, description of printer 
protocol required by the CC, etc- 

Some of you reading this must be CC owners. How about 
some articles for '68' about the hardware or software 
you've created to make your CC more useful7 

6809 V$ 6800 

Some of you are still wondering what's so great about 
the 6809 as compared to the 6800. Those extra 
Instructions don f t really look like they are so vastly 
superior. How about a little example. The 6809 has an 
Instruction PSHS X that pushes the value In X onto the 
system stack. Try writing a subroutine for the 6800 
that does that same thing (a requirement for getting a 
variable on the stack for "re-entrant" code, fe code 
that Is Interruptable). You will find the following to be 
a subroutine that will do the Job of the single 6809 
Instruction. 

PSHX PULA 

STAA STEMP 

PULA 

STAA STE^I SAVE RETURN ADORESS FOR SUBROUTINE 

STX XTEKF 

LDA XTE^f*1 

PSHA 

LDA XTEMP 

PSHA 

LDA STE^PH 

PSHA 

LDA STEKP 

PSHA 

RTS 
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All that to do one simple push operation. The main 
problem with the 6800 Is that single stack. To do 
anything to It In a subroutine, you must first save the 
return address, modify the stack and then put the 
return address back before the RTS. In the case of the 
above, you could replace the Instructions starting with 
LDAA STEI**1, with LDX ISTEKP J^ ,X. Of course then 
you would have altered the contents of X as well as A- 
Also, while executing this routine, you are using 
absolute oemory locations to store the oontlnts of X and 
S. An Interrupt during this routine, if the Interrupt 
service routine happens to call this routine again, would 
be disastrous, because you would write over the XTEMP 
and STE^ locations, thus losing the data for the call to 
the subroutine that was Interrupted. The only way out 
would be to use a SEI Instruction at the beginning of the 
PSHX routine and a CL1 at the end. Of course with the 
6809 the process Is a single Instruction and no 
subroutine call is needed. 

Want some further examples? How about a routine to 
add A to X? 

ADDAX STX XTEMP 
ADDA XTEI^tl 



STAA XTEI^tl 

LDAA XTEMP 

ADCA #0 TAK£ CARE OF CARRY 

STA XTE^ 

LDX XTE*P 

RTS 

6809 VERSION 

LEAX A,X 

To subtract A from X would be about the same In 6800 
code, substituting SUBA and S8CA Instructions- in 6809 
code, you would use two Instructions, MEGA LEAX A,X 
I Remember, every time there is a variable In an absolute 
memory location such as XTEMP, the code Is not re- 
entrant, le may not be Interrupted and called from the 
Interrupt routine. That 6809 code is automatically re- 
entrant If you use the IRQ, and may be made re-entrant 
with F1RQ If you save the appropriate registers In the 
Interrupt routine* 

It seems that those of us who chose the 68XX at an 
early date have "lucked out" as the saying goes, largely 
because Motorola wasn't satisfied with the 6800, but 
went on to develop the 6809 (and 68000). The beauty of 
the 6809 Instruction set Is not Immediately apparent 
urtll you try to do some operations like the above 
examples . 

Mere is Ron's cryptogram. Mo prizes, but I have a feeling 

that not very iany of you will figure it out. 

I uill 'reveal* the code later. 

Should you happen to figure it out, 

please write te with your solution. 

Your cotputer won't be iuch help. 



Nonsense as nonsense is 
a ball 
never to 

wonder if words sensible, 
lengthy, coiplex, cryptic 
or in 'fonation* 



no pattern 


cryptographer no, no 


Never 




in, on, at, or 


by an 




a 


> b, 


c 


J0 


REM 


FIND PERFECT NUMBERS OF FORM 


20 


RE* 


2 A <2INtI> - 2 A N 


30 


REN 


FOR THESE TO BE PERFECT, 2MN*I> - I 


40 


REM 


MUST BE PRIME, 


50 


REN 


TSC 2*N DOESN'T YIELO PERFECT INTEGER RESULTS 


60 


REM 


SO SUCCESSIVE MULTIPLIES BY 2 NERE USED 


70 




FOR M = I TO 31 


VV 




E'Ntl 


90 




COSUB 1000 


100 




TN * Ni - i 


105 




IF TN < 4 THEN 160 : REM 1,2,3 ARE PRIMES 


130 




FOR K*3 TO INT4S&RCTN)) STEP 2 


140 




IF TN/K * INT (TN/K; THEN 270 ; REM NUMBER NOT PRIME 


150 




NEXT K 


160 




E= 2$NM 


170 




60SUB \m 


160 




NU = »1 


200 




E*N 


210 




60SUB 1001 


220 




NU - m - Nl 


260 




PRINT USIN6 '•••••••••••••••••••', ft) 


270 




NEXT N 


260 




END 


m 


REM 


SUBROUTINE TO CALCULATE 2'E (RETURNED IN Nl) 


\m 




Nl * 1 


1010 




FOR U\ TO E 


1020 




Nl a Nl t 2 


1030 




NEXT I 


1040 




RETURN 



ft PROGRAM TO FIND PERFECT NUMBERS XI 
•include RLIB.EQU.l 



•am 

( 







long t.nuftb, Mact, quotient, sui; 
int incrj 
char c; 

print! C\n\n')? 

print* ("starting nuaber for tests 1 ); 

scanf CZlOt.nutb); 

printf C\nthe perfect nuabers less than 6,0H r 000 are:\n°>; 

while (t.nutb < 6010000) 

{ 

sui s 1; 
Mact « 2; 



to appeal to 



10 



/$ odd nutbers are not divisible by even ones 1/ 
if (t.nuib I 2 \* 0) 

{ " 
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else 

( 



incr * 2; /* even 1/ 
t fact = 3: 



incr = 1; /i odd 1/ 
t_fact = 2? 



untie (t fact t t.fact < tnuab) 

r 

if U_nuab I t^fact == *> 
I 

quotient = t_nutb / t fact; 
sua = sot ♦ Maet ♦ quotient; 
\ 

t.lact = t Jact ♦ incr-, 
J 

if (sua 5! tjmab) 
{ 

prtntf (^d\n%t.nutb); 
> 

if Hc^etkeyO) == 27) 
( 

printf ("last nuaber tested Iid\n",t_nuab); 
entOj 
) 
tjwab c t^nuab ♦ 1; 
} 
ring bell; 



I 



nno_bfUO 
( 

jnt j* j; 

for i\*\\ i-i0; l+O 
( 

printf("lc\7); 

for (jM; )*\MI\ )*♦); 

} 

qetlevO 

( 

lasa 

LDB SEWS 
CLRA 
tendasa 
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COLOR User Notes 

Robert L. Nay 

5900 Cassandro Smith Rd. 

Hlxson.Tn. 37543 |f|TR00UCT|0N 

This issue marks the first anniversary of the 
"COLOR Users Notes" column; It's hard to believe 
that It has only been ONE year because of my 
personal situations* Those of you who have been 
trying to track me down with letters, or who have 
been following the address changes, know what I 
mean. Sometimes the path through life does not 
follow a very straight line- Just to prove that the 
'Almighty Column Writer 1 Is at least somewhat human t 
this 'average working mans 1 attempt at keeping food 
on the table and a roof overhead went something like 
this: 

1 4 Try to hold a group of people together while 

the Company you work for Is going *down the 

tubes 1 due to the economy. Cost; a couple 

months pay a many grey hairs. 
2- A short stint with Radio Shack as a Computer 

Service Rep. and Educator; helped set up a new 

Computer Center In the middle of Atlanta. 

Their pay scale is not set up to support a 

'mature 1 famMy and It's needs. 

3. Went to work with the '68* Micro Journal staff 
- for me, a $ dream job 1 . Again, the demands of 
the family, and conditions of the economy, do 
not a I low me to stay. 

4. Managed to get number one daughter married 
off; number two daughter graduated from high 
school and Is launching a life of her own: 
instant EMPTY HOUSE! 

5. Now I'm back home again, this time I'M try 
the 'College Professor* routine (they say If 
you can't do anything else, you can always 
teach). 

There you have it. A 'normal* year in the 'average 
working mans' life. Well, the 'Column must goon 1 , 
so lets get to it! 

F-MATE(RS> Version 2*0 

To say we are proud of the OATA-COff Flex 

Conversion would be the understatement of the 

century. Steve Odneal has done a superb job with 

this Software Package. We have yet to turn up a 

valid 'bu^' In the Software, so we are going ahead 

with the release of Version 2.0* Some significant 

changes and Improvements have been made to Include 

Convenience features In FLEX, some to correct minor 

problems, and still others which greatly enhance the 

usability and function of FLEX and the Color 

Computer In general. Briefly, the changes are as 

fol lows: 

1 • ESCAPE CONTROL - Most standard FLEX Systems 

provide for stopping and restarting an output 

from a FLEX Utility or Pr This feature has been 

added and applies to both the video and printer 

outputs. Hitting the defined 'Escape* Key during 

at\ output wIM cause that output to halt at the 

next <cr>, and provide the b cursor. Hitting the 

'Escape' again will continue the output, or 

hitting a <cr> (the <ENTER> Key) will stop 

further output and return you to FLEX. 

2. PRINTER NOT READY - Two Printer-Not-Ready 

checks are provided with V2«0» First, the new 

PiCMO checks to see If the Printer Ts ready, and 

If not, allows you to get It ready and go ahead, 

cancel the print function but go ahead with the 

output going to the Display, or just return to 

FLEX- Second, the routine checks the printer 

status before each character is output, and, 

should the printer go 'down* after output has 

begun, you get a warning and the output is 

diverted to the Screen . 
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3. RS232 PRINTER CHARACTER BITS - The nur*>er of 
bits output is now user controllable via the User 
Routines. 

4. USER ROUTINES and DATA AftEAS - More User 
Control and Configuration is provided with 
Version 2.0. 

5. DRIVES NOT READY - Code has been added to test 
the status of the Disk Drives during reads or 
writes, and a return code Is passed to FLEX in 
the standard format with the error Indicated. 
Usually. FLEX will report the error with a 
♦DRIVES NOT READY 1 message. 

6- SETABLE DRIVE SEEK RATE - A Utility Program and 
User Information is Included to allow setting the 
Disk-Drive stepping rate, either through the 
STAHTUP.TXT or by appending FLEX. SYS. 

7. DOUBLE DENSITY SPEED IF - A small 'bug* was 
found In the Double Density logic that was 
causing 'silent* read errors to slow down Double 
Density operations. This has been corrected. 

8. EMHANCEU r£WDISK - The NEWDISK Program has been 
sllghtfy nodi f Jed for more accurate formatting of 
Oouble Density disks. Also, It now displays 
Information showing what processing Is being 
perforr>ed. 

9- NEW VIDEO ROUTINES - The high-resolution Video 
Routines have been completely rewritten to 
increase the display speed and add new features. 
These include CT-82 compatible Control Codes and 
display functions which provide Full X-Y Cursor 
Control, Erase to End of Line, Erase to End of 
Screen, Home Cursor, a Beil, Reverse Video 
character and screen, either Block or Underline 
Cursor, and a single Source Program which can be 
easily modified for video fornkots other than the 
standard 51x24 Display. 

10. RSREAD - A new Utility which al lows the 
transfer of Radio Shack Disk Basic program and 
data files to FLEX format disks. 

11. RSWRITE -Allows writing to a Radio Shack 
formatted Disk from FLEX. 

12. CC8ASIC - An entirely new method of executing 
Radio Shack BASIC and EXTENOED BASIC has been 
developed. Basle is executed very quickly, and 
patched to give some additional features. The 
automatically installed patches allow the Saving 
and Loading of Basic Programs from a FLEX Disk. 
Also, Binary Programs can be Loaded and Saved 
using the standard FLEX Format for binary files. 
This allows Machine-Language programs to be 
developed using the normal FLEX Assembler, and 
then loaded directly Into Basic; while programs 
saved with the Save feature ere fully FLEX 
competable. 

13. NEW 'BOOT* PROCEDURE - A new method of 
developing the *Boot Disk 1 is provided, which 
allows ANY Format FLEX Disk to be used to •boot' 
FLEX, and be used as the normal System Disk 
(I.e., a Single Disk Boot system). A special 
program Is provided which prepares a portion of 
the FLEX Disk so that Color Disk Basic sees It's 
own format for the BASIC Progrom which is used to 
♦RUN "FLEX" 1 . The FLEX Disk can be Single or 
Double Sided or Density (the only requirement is 
that the MAKESYS.CMD must be in Drive 0, and that 
It be used on a NEWLY formatted FLEX Disk. Also, 
FLEX. SYS does not have to be LINKed; the 'Soot 
Routine* looks to the Directory for FLEX. SYS). 

Well, there you have It. I join Steve In saying "I 
hope that you enjoy the power and FLEXibilHy of 
FLEX9 on your Color Computer. m 

We have been criticized for not advertising this 
earlier, but we stand by our requirement that WE 
DON'T ADVERTISE IT until WE HAVE IT READY AMD HAVE 
CHECKED IT OUT — Version 2.0 Is WORTH IT. As I 
stated earlier, THIS Flex Conversion Is SOL 10, and 
we now have the Base System to the point that 
Programs Interfaced with It will not go out of date 
through updates, etc. We have mentioned numerous 



programs that we have run wilt) this Conversion in 
the pest, and we can now add TSC's new FORTRAN to 
the list: the only problem so far Is that, like 
PASCAL end some of the others, It does not like a 
System«ALL Drive Assignment; otherwise, it runs fine 
(and thank goodness for 64K - that Compiler is BIG). 

POWERFUL BUSINESS PROGRAM 
on the Color Computer FLEX SYSTEMS 

We have been talking about the Software 
Development tools available for use on the Color 
Computer when operating under the FLEX Operating 
System. This month we'll look at some of the 
Business Programs that run with the FLEX 
Conversions. 

A couple of months ago t ran through trie 
operation of Pete Sterks' SPELL »N FIX Dictionary 
Program written for 'the Color Computer Olsk Basic 
System. STAR KITS also has the same program running 
under TLEX, and It works great with the Color 
Computer FLEX Conversions. Another excellent 
Dictionary Program which operates with no problem 
with these FLEX Conversions Is the STYLOGRAPH 
SPELLING CHECKER from STYLO SYSTEMS. The STYLOGRAPH 
Word Processing System is presently being configured 
for the DATA-COW FLEX Conversion and It's 51x24 
Oisplay Screen, but the Spelling Checker does not 
require the massive Display manipulations of the 
Word Processor, so It only uses the FLEX 1/0 
Vectors. This means that it works with no problems 
on these Conversions. It Is an extremely fast and 
easy to use OlctJonery Program, which works with any 
normal FLEX Text Fi le. 

Another extremely powerful Business Type Program 
is DYNACAI.C, sold by Computer Systems Center <CSC). 
This Is the 6809 fLEX Version of the populer 
V Is lea I c program, and all commands and operations 
are the seme as those used by V Is Ice I c This Is 
probably the most popular piece of Software ever 
written for Computers, end has been written to run 
on just ebout every Computer System bul It. DYNACALC 
fills e lerge void by providing it on the FLEX 
Opereting System, end the 6809 makes it even more 
powerful. Also, unlike meny of the 'Brand X' 
Computer Systems, the FLEX Text File system Is so 
stenderd thet almost all FLEX Software melnteins 
this formet for output; including DYNACALC. it Is e 
simple matter to take e DYNACALC Text File end mold 
it into e super report with the FLEX Besed Text or 
Word Processors. DYNACALC hes si! of the feetures 
evelleble with any of the other versions of 
Vlslcalc, Including Sorting, Lookup, Index, Averege, 
Choose, Count, Trig, end Log Functions, etc. 

The obvious use for DYNACAI.C Is in the eree of 
Business Budgeting end Financial Forecasting, which 
Is where the Spreed Sheet Systems were or Ig I nelly 
developed. But, with the Computerization of this 
concept, end the flexibility end power they provide, 
the concept hes been developed into one of the most 
powerful Tools available to the Businessman. 
DYNACALC provides the basic functions which, when 
properly combined, allow almost any type of 
computation. Including Statistical, Arithmetic, 
Trigonometric, Tabular, etc. The capabilities of 
this type of program is the reason for its 1 
popularity. The use of DYNACALC J s only limited by 
the Operators imagination. It can be used for 
Inventory Control through Income Tex Preperetfon. 
Computer Systems Center has a version of 0YNACALC 
which hes been written for the DATA-COMP FLEX 
Conversion and it's 51x24 Oisplay Screen. Since 
DYNACALC is an extremely Display Intensive program, 
they even provide the V51x24.CM0 and Source Code 
with the Program. This Insures that It will work 
with your System, no matter what we do with updetlng 
versions. 
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The other Major Business Program that w I I I run on 
your Color Computer FLEX System I want 1o discuss Is 
the Data Management Systems- There are several 
evaMable for the FLEX Operating System, as you can 
see In leafing through the •68' Micro Journal- Each 
has It's advantages and disadvantages; some of the 
more powerf u 1 Data Base Management Systems 
advertised Just can nol- be run on 5 1/4" Disk 
Drives- I have been working with the WESTCHESTER 
App I led Business Systems DMS2/VM Data Management 
System for the past couple of months on the Color 
Computer. DMS was the 'chosen 1 system for two 
reasons; Version 2.1 makes use of FLEX I/O Vectors 
only, Insuring that It would run on the Color 
Computer FLEX Conversions, and It Is a Machine 
Language Program, so It fits easily on single sided 
5 1/4" Disks- We are presently working with UDRI 
(Universal Data Research inc.) on getting their 
System operational on this FLEX Conversion also- 



Data Base Management systems are another 
extremely powerful type of Business Software- They 
usually consist of several different programs which 
are designed to work with the main Data Management 
program. For example, Westchester's Data Base 
Manageaient System consists of a 'nucleus 1 program 
called DMS.CK). This is Initially called up, and 
then all of the other Programs work WITH It- The 
concept Is a little like FLEX Itself; Hie Operating 
System is 'on line' and all other programs work 
though It. Once DMS Is 'on line', the other 
programs are called as required- These are DEFINE 
(which is used to 'define 1 the Oat a Base), UPDATE 
(which Is used to Input, change, add to, etc-, data 
Into the previously defined Data Base), GENER (for 
'generate' - the real heart of the DMS system. This 
takes English Language Instructions from the 
Operator and manipulates the Data Files to produce 
the output desired.), and FORMAT (which allows the 
user to custom design the output format for specific 
reports, etc.). DMS consists of over 200 
arithmetic, data manipulation, disk, and terminal 
and printer I/O functions. 



A good Data Base Management system provides the 
power and flexibility to develop almost any type of 
Business Software. An obvious use of a Data Base 
Management system would be an Inventory System where 
you set each record up to Include a Part No., Price, 
Discount, Quantity on Hand, Mln. Quantity before 
Reordering, Part Location, etc. This would ali be 
specified with the DEFINE Program. You would then 
use the UPDATE Program to enter the information into 
the records; one record per Part No. Once all of 
this Information has been entered, the GENER Program 
would be used to 'manipulate' this Data to provide 
the Information required. The primary Data Base 
would probably be arranged by Part No. so that a 
formatted UPDATE program could be used as a 'Cash 
Register' type of Input program used In conjunction 
with the FORMAT Program to provide an automatic 
1 Sales Ticket' for a customer purchase that would 
automatically take care of pricing and inventory 
adjustment when the Part No. and Quant 1 1y Sold was 
entered. At the end of the day, the GENER Program 
would be used to locate any parts that needed to be 
restocked. What happens at Inventory time? Again, 
call up GENER and sort the Data Base by Location. 
Now, If your Parts Bins were set up property, all 
you have to do is we Ik down the rows and count 
parts. Not only that, but UPDATIng the Inventory Is 
simple because the Data In this File is In exactly 
the same order that It Is on the Inventory Sheets* 
When any changes are made to this File, they are 
automatically made to the Part No. ordered File 
because they are really one and the same Data Base;. 
It has Just been presented to you In a different 
order. 



Westchester's DMS has several features which make 
it a useful System. The GENER program contains 
Calculation' capabilities, which allows the System 
to be the basis for a full Accounting System, for 
Instance- You can go Into a Mailing List and find 
any Names within 4 specified Zip Code range. You 
have the capabilities of manipulating Data based on 
•greater than', 'equal to'. Mess than', or any 
coi*b I nation of them. DMS's record slructure Is such 
that you can work with than using the normal FLEX 
Utilities; you can COPY a Data File to another Disk 
without losing It's structure, or DELETE a specific 
File without destroying the whole structure, i have 
only skimmed the surface of the possibilities In 
using a Data Base Management System, and hope that I 
have provided more 'Ideas' that 'confusion' ♦ This 
has been a general discussion, and Is only Intended 
to show a little of the potential of a good Data 
Management System. Suffice It to say that I haven't 
even skimined the surface of the POSSIBILITIES, let 
alone provide specific answers. 

What does all of this mean? Basically, as any 
good Computer System salesman will tell you, you can 
solve ANY Business Problem with a combination of the 
three Software Packages mentioned above; Word 
Processor, DYNACALC, and a good Data Base Management 
System. ALL of these will be available for the 
Color Computer operating on the FLEX Operating 
System shortly. But, It Is not a matter of Just 
running the program- Each of these Programs are 
extre^iely powerful, and require some thought and 
planning to make good use of them. They are realty 
Just like a High Level Programming Language; they 
are 'BUSINESS* Programming Languages. A pood Word 
Processor normally must be used many hours before 
you begin to get the feel of It, and are able to use 
it effectively. Programs like DYNACALC and CMS 
require as much thought and planning -ho get them set 
up correctly as does writing a Program in BASIC or 
PASCAL. They are the basis of a good Business 
Program, but wllf only accomplish what you set them 
up to do. We have Columns on different Programming 
Languages; I would like to hear from those of you 
that are 'programming' In the Business Languages- 

I apologize If the preceding has not been very 
'coherent 1 ; the press of beginning a new job and 
getting my 'System' back on line has delayed this to 
the point that Don Is going to have to 'hold the 
presses' to get this In the Magazine now. As I 
stated before, this was presented more as a 'thought 
provoker* than as a 'problem solver 1 , so get the 
gray matter churning and let me hear from you. 
(This does not only apply to the Color Computer 
Users, either- Let's hear it from you 'Big System' 
Users, too.) With that, t'M get this thing run 
through the Dictionary and headed North. TIM next 
month, rln — 

Publishers Note: As Indicated above Bob has gone on 
to '♦greener* 1 pastures; and I and all your friends 
here at 68 Micro Journal and elsewhere wls'h you Bob, 
and your family, all the best that life can bring!!! 
We a I I certainly miss your presence and I especially 
miss the 'great' way you brewed up the coffee, In 
addition to the many tasks that you so cheerfully 
undertook and did such a f I ne Job of- 

All letters and such for Bobs attention should be 
addressed to the 68 Micro Journal address, as shown 
on page 2. I can assure he will receive them 
promptly. 

Agaln I want to thank Bob for all that he has done 
and for his kind assurance that he ♦•WILL" continue 
to share his efforts with us all here In the pages 
of 68 Micro Journal. THANKS B06!!!!!I 

DMW 
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C User Notes 



Norm Commo 
3 Pryor Road 
*Netlck, MA 01760 



Seems a rather nesly accident occured to the reviews 
published In C NOTES 5. As submitted, there was a 
review of tTTe InFersoft Version l compiler. 
Unfortunately, It happened to come after a synopsis of 
another compiler that really wasn't in good enough shape 
to review yet. Don and I discussed this orher compiler 
and felt that It was better not to say any thing about It 
Just yet. Unfortunately when It was cut from the article 
so did the Intersoft review* My apologies to Intersoft 
for the error. 

So here is the review of the Intersoft compiler as it 
would, and should, have appeared In C NOTES 5 of the 
August Issue. 



INTERSOFT — version 1.0 

The Intersoft compiler was the second Smelt C compiler 
to hit the 6809 market. It covers essentially the same 
subset of the language as the Word's Worth compiler 
does- It also has a rather complete, but very bl g, 
runtime package. The package Includes 

C«CMD The compiler, 

ST0I0.H The standard header file. 

HUNUB.A The 16 bit arithmetic package. 

CSUPP.C The I/O and support package. 

ASMSUPP.A The tow level essenbler support* 

The standard functions are supplied In C source code 
with one file for each function. The runtime support 
package is big because It supports such things like 
command line parsing Into C strings and I/O redirection 
to files. 

As with all the other Small C derivatives, this compiler 
Is Invoked from FLEX without arguments 

The oompller then prompts the user with the following 

Do you wish c-test to appear? 
Do you want globels to be defined? 
Starting number for labels'? 
input file name? 
Output file name? 



If no output file is specified, the output will go to the 
terminal. After the first file Is processed, the compiler 
asks for another Input file. This keeps up until you 
enter just <cr>, at which point the compiler finishes up 
and returns to FLEX. The next step Is to assemble the 
output file from the compiler and you're done* 

Globels must always declared In any file where they will 
be referenced. The answer to the question determines 
whether or not they actually get defined (allocated) In 
the assembler code with the appropriately sl2ed RMB, 
which must occur only once In the assembly process. 

The starting number Is the number that will be used for 
labels generated by the compiler. These labels are of 
the form *CCnnnn*. You get to specify the value of nnnn, 
which defaults to If a <cr> Is entered. 



Compiling separate modules, and adding In the functions 
from the standard library becomes tricky with the 
Intersoft (and later, as we will see, with the Ougger 
compiler). It is also at this point where I get Into try 
biggest beef with Intersoft! 

The manual details a rather nice technique for 
assembling a bunch of different assembler source files, i 
have mentioned It in a previous C column. I am sure many 
of you who are heavily into assembler coding have used 
the technique already. Essentially, you create what 
could be called a BUILD file. This Is nothing more than a 
file for the assembler that contains an LIB for each of 
the required modules and an END directive that directs 
the transfer address to the C program Initialization 
code. The assembler then pulls in all the modules that It 
needs* 

So why the flak? As i said earlier, the compiler prompts 
you for the starting label. What you get to pick is the 
value of nnnn. Now consider the fact that all the 
standard library functions are supplied as C sources* 
One option is to compile them separately, with a unique 
starting label, the question Is, can I start the library 
at, say, 6000 and increment by 100 or so? You don't know 
ahead of time. Some functions can be quite big. 

Suddenly you remember that the compiler keeps asking 
for Input files. That's It, you'll simply make one massive 
assembler file of all the functions, right? Wrong* Each 
of the function C sources does a ^Include stdlo.h" and 
what you get is a bunch of errors for multiply defined 
symbols. 



Finally, since you're reasonably astute (I wasn't for a 
while), you realize that you must merge ^"oups of similar 
functions together into one C file and edit out the 
multiple /INCLUDES. You then compile these flies Into 
assembler code using very widely spaced starting C 
addresses and you now have a series of assembler library 
sources. Whew, and this Is what the neophyte must do 
Just to get started. 

The function library. In assembler, ends up taking quite 
a bit of disk space. The Idea of a separate library disk 
that I mentioned In the Word's Worth review Is VERY 
applicable here, although Is does requ ire more work 
initially. Again, it Involves making each function Into a 
separate file. My only hint on the labeling would be to 
compile a function, then look at its ending label. 
Compile the next function with a starting tebef somewhat 
higher* 

Your programs In Intersoft will probably be quite big 
compared to the other compilers* If you want to keep 
their size to a minimum, then yon definitely must bring In 
ONLY those functions that are needed to make the 
program complete* Do It with the BUILD file since you 
would only make the build file once for each C program. 

I must admit that my other big gripe Is a purist's 
nitpicking. As a 6800 user I took ny share of jibes from 
the Z80 crowd. Well now I've got the best eight blt'er on 
the block, and the language to go with It, What do I find 
when I look at the code produced by this version of the 
compiler? An 8080 In 6809 clothing. The original Small C 
compiler generated code for a hypothetical two register 
machine based on the 8080. Intersoft carried that Into 
their 6809 compiler! The result Is that the code 
produced by compiler for a program Is rather copious to 
say the least* 

The net result was that I ran some test programs 
through the compiler to check out the code against the 
C standard. A thankless task. I have actually only run 
three programs using this compiler; their copy program 
supplied with the package, one of my own utilities and 
the Eratosthenes Selve Prime Number program. I 
encountered no bugs other than a orohlRm with their 
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copy program over how to input the EOK C*Z> from the 
keyboard. I believe this has been rectified. 



Idd 



There were some minor aggrevations and oversights with 
some of the standard function. For example, Intersoft 
made a C compiler for the TRS80 before the 6809 version. 
The TRS80 does not have a complete keyboard. So 
prlntfO varies from the accepted norm In requiring that 



you use 



Instead of the backslash for escaped 



characters. One of the more major oversights was that 
fopenO dynamically allocates the required FCB space from 
free memory when It tries to open a file. If the ffte 
could not be opened, the FCB space Is not freed up. The 
same is true for the fctoseO. If you have a program that 
allows you to repeated open and close fifes, then It is 
conceivable (but not likely) that you slowly chew up a lot 
of free memory. At any rate, It Isn't a very nice 
situation. 

Well, Intersoft has pretty much taken It on the chin so 
far, but there are some bright spots. As 1 said before, 
the full runtime package Is rather big, but It has all the 
features mentioned for Introl's JRUNFULL. And the 
function library is quite complete. 

The manual Is very well done, In format, style and 
clarity. They go Into great detail on the hypothetical 
machine that the compiler produces code for. Many 
useful hints are given about using the compiler, although 
not about generating a library easily. They also give you 
listings of all the functions as well as describe what 
they do. This Is very useful to someone who might not 
have a hard copy device readily available. 

Now for some good news. You can't buy version 1 
anymore. It's been replaced by version 2.5. Besides 
adding some more features, they have given up trying to 
make a 6809 behave like an 8080. I had a talk with 
Intersoft recently. They claim the code of version 2.5 1s 
much much more efficient. And best of all, the price has 
stayed at a very reasonable 5100. I don't actually have a 
copy of version 2.5. Like I said this was done over the 
phone, but I have no reason to doubt them. I may 
disagree with some of their Implementation choices, but 
other than the work they put you through to get the 
library, and the bugs In the file functions, they seem to 
do a thorough job. 

So the rating. I have a hard time bringing myself to 
use version 1, but that's a personal preference. The 
FCB bugs are there, but not really likely to ever bother 
you. On the other hand getting your first program up is 
a REAL chore. So I give It somewhere between an A and 
AA . If what they say about version 2.5 Is real, and If 
they've smoothed over the library functions and how you 
get a real assembler library, then they'll do better on 
the next review. 



Here Is the output of the Intersoft version 1 compiler. 
The register usage Is 

D — The primary register 
Sec — The secondary register, kept In memory 
S — The system and program variable stack 
X,Y,U — General registers 

The following example explains CCINDI . 

Intersoft code 

leay 6,s 

tfr y.d 

Ibsr CCINDI — > CCINDI tfr d,x 
Idd ,x 
rts 
6809 code 

leay 6,s 



* Intersoft C 
♦Ideflne TRUE I 
•Ideflne FALSE 

♦Ideflne NULL 

♦ 

*streq<s1, s2) 
STREQ equ * 

* m char sit I, s2 

* Int f; 
leas -2,s 

* I * 0; 
leay 0,s 
tfr y,d 
pshs d 
Idd 00 
std I0,sn1 

* while (sltM 
CC2 equ * 

leay 6,s 
tfry,d 
Ibsr CCINDI 
pshs d 
leay 2,s 
tfr y.d 
Ibsr CCINDI 
puis x 
stx sec 
addd sec 
Ibsr CC1NDC 
pshs d 
leay 6,s 
tfr y.d 
Ibsr CCINDI 
pshs d 
leay A,s 
tfr y.d 
tbsr CCINDI 
puis x 



Compiler Version 2.0 



M; 



s2C 1 ]) 



stx sec 
addd sec 
Ibsr CCINDC 
puis x 
stx sec 
Ibsr CCEQ 
cmpd #0 
Ibeq CC3 
* If <s1H++l — NULL) 

leay 6,s 
tfr y.d 
Ibsr CCINDI 
pshs d 
leay 2,s 
tfr y,d 
pshs d 
Ibsr CCINDI 
addd II 
std [0.S++I 
subd II 
puis x 
stx sec 
addd sec 
Ibsr CCINDC 
pshs d 
Idd 10 
puis x 
stx sec 
Ibsr CCEQ 
cmpd 10 
lbeqCC4 



Idd II 
leas 2.s 
rts 



returnHRUE); 
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68XX Pioneer Dies 



HAROLD HAtOi - Mr. TOKX* OIES 

It was with a deep sense of loss that word came 
this evening of the passing of Harold Mauch, founder of 
PERCOM DATA CORP, originator of the 'Kansas City* tape 
standard and early pioneer of micro-computers. 

It seems that Harold became ill some weeks back and 
was In the hospital for »vlrus f test when complications 
and possible "leukemia" become too much. He passed away 
the evening of the 30th of August, 1982* 

Our heartfelt sympathy to his wife Lucy, his family 
and of course those who worked and associated with him 
dally, 

With the passing of friends who we have known It 
seems that a little bit of us all dies each time, Harold 
Mauch will be missed by his family and friends as well as 
the entire 66XX community. He will be remembered for his 
many contributions to the 68XX community and the micro 
computer Industry, 

Don Williams Sri. Publish 
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* return(FALSE); 

CC4 equ * 

Ibro CC2 
CC3 equ ♦ 

Idd #0 
Idas 2,s 

• r+s > 

* /* errors In compilation V 
end 

STRUCTURES 

C, I Ike Pascal and some other languages, let's you define 
complex data structures- It does this through a device 
known as the structure- Let's lead into It with an 
example - 

Suppose you were writing o (very) simple payroll 
program* You will need some amount of baseline data for 
each employee In your organization. The minimal 
Information, which Is all we shall concern ourselves with, 
might be 

last name, first name, middle Initial 
street address, city, state, zip 
date of birth, social security number 
date of hire, salary; 



In a manual system for a small business, all this 
information might be kept on Index cards- It would 
probably be arranged alphabetically by last name, with one 
card per employee • Wouldn't it be nice If there were 
some mechanism In C which would, like an Index card, let 
us carry around all the Information about an employee as 
a single quantity. Well there is, and It Is called the 
"struct". The definition for a struct that could be use 
for a such a payroll record would be 

struct emplype 

char Istnam! 201, fstnam!201, mldlnt; 

char street!301, cl1yl30l, stete!21, zlp!51; 

char socno(121; 

Int dob!31, doM3); 

float pay; 

r I 

The struct definition Is opened with the keyword 
"struct"- Next comes the "tag". You might have many 
structs In a program. You tell the compiler which one 
you're really talking about by referlng to it with its 
tag- Finally, all the definitions for the structure 
"members" ere given* 

Now we can refer to the Information for an employee as 
one unit. To use the structure In a program we will need 
a variable of the type "struct emptype"- The declaration 
might taok like 

struct emptype employee; 

The compiler, upon finding this definition, would look up 
the size of emptype and allocate the necessary storage. 

A simple routine to enter a new employee's name into a 
structure might look like this 

pr I ntf Center the employee's first name: ); 

gets(employee.fstnam); 

prlntf(Tnter the middle initial; ">; 

employee .mid Int ■ getcO; 

printf(^nter the last n^me: ">; 

gets(employee.lstnam); 

This example points out a few elementary facts about 
structs- The general method of accessing a structure 



member is to use the struct's name joined to the 
member's name with a period- In other words 

structname -member name 



Now think back to our discussions about arrays- We 
can't pass an array as a whole a function* We pass a 
particular member by value or we can pass a oolnter to 
one of Its members, usually the first. The same holds 
true for a struct. What we actually passed to gets!) 
was the addresses of employee .fstn am and 
employee -Istnam, since they ore strings- However, 
because mldlnt was a single character, using 
employee- mid Int refers ho rhe actual value and not the 
address of the value- 

Assuming we had fifteen employees, we might want on 
array of records- This would be declared 

struct emptype employeel 15 1; 

We would refer to individual members as we did before 
with the exception that the structname would also have 
an index associated with it as In 

employee! Tl.lstnam. 

If we wanted to copy all the data from second record Into 
the third we might use the following code 

strcpy<ernptoyee.!21.fstnam, employee 11 l.fst nam); 
strcpyCemployee.t 21 .Istnam, employee! 11. istnam); 
employee. 121 -mldlnt - employee!, l.mfdfnt; 
strcpy( employee. (21. street, employee! 1 1 . street); 
sir cpy (employee . { 2 ) . city, employee 1 1 1 .c Ity); 
strcpytemptoyee.t 21.zip, emptoyeel ll»zip); 
strcpytemptoyee. ( 2 1 .socno, emptoyeel 1 1 .socno); 
emp byeel 2l.dob(01 * emptoyeell J.doblOl; 
employee! 2 1 .dob IU » employee! II .dob 111; 
employee! 2) .dob! 21 * emptoyeel 11. dob I 21; 
employee! 21 .doh! 01 ■ employee 1 11. doh 1 01; 
employee 1 21. doh! 11 ■ employee HI. doh Ml; 
employee! 21 .doh! 21 « employee 111- doh! 21; 
employee I 2). pay ■ emptoyoeJU-pay; 



Wow, that was a lot of code Just to copy one struct 
into another- But Tt graphically points out another 
fact about structs. You can't copy from one Into 
another Just by equating their structnames- You MUST 
explicitly copy each member. 

There Is a lot more to structs that what I have shown 
here* But this should hold you till next month when we 
will go into more detail- I will also show you a way to 
Initialize or copy structs In a much simpler fashion. 



66 Micro Journal Bulletin System 

Well we now have our 66 Micro Journal Bulletin System 

up and running, sorta. The hardware and software are 
all together and the system works, so now we go to the 
'shake down' part of the operation. 

First, I would like to THANK all those who have 
contributed to this project. The Interfacing and modem 
software, all of it was written by Mark Sproul and his 
father. Mark also is the designer of the Thomas 
Instrumentation Modem board. Needless to say that this 
part of the system Is really SuPERJ The software has not 
thrown us one curve and the Modem board Is an 'unsung' 
piece of hardware that has not received the accolades 
that it rightly deserves! We have had this board for 
nearly 16 months (unused) and just within the past 
month, while getting the system up, have we had an 
opportunity to use the modem board, it is simple to 
Interface (with furnished documentation and software) 
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and when we sent ours to Mark to set the system up, It 
came back without one, RIGHT, not one required 
modification, update or patch. I certainly wish others 
designed their hardware products with as much skill and 
care- Tom, you are sure doing something right. 

HARDWARE 4 SOFTWARE 

The system Is comprised of the following which was 
donated by the respective manufacturers: 

febe - Mainframe - 6800 with keyboard and power supply 

GIMIX - 6800 CPU board - 16K and 32K RAW boards 

Thomas Instrumentation - Modem Board - Video Board 

S£ Media/Data Cornp - 5" dual disk system 

TSC - FLEX* and assorted utilities 

The system software Is the Technical Systems 
Consultants FLEX* for the 6800, with assorted utilities. 
Also on the system Is a utilHy I wrote called INDISK. 
INDISK allows up to 31K of text to be downloaded from tape 
or disk and saves It to disk as a text file. 

Operation 

The system Is accessed by dialing: 

A/C (615) 842-6809 

Old you catch that? After contact is made the system 
pr Ints a short •hello 1 1ype message and then ask for your 
name. We will eventuaMy require a special code that only 
subscribers to 68 Micro Journal will have access to, but 
for the present we are not restricting access - 

The corrmands available are: 

CAT - DIR - BUIL0 - WORDS - FIND - INOtSK - BYE 

CAT - prints the files 3 across from the system 
directory. 

0IR - Is a slightly modified standard utilHy. 

BUJLD - Is the standard utilHy and should be used for all 
hand entered text flies (only text type files are 
accepted). 

WORDS - Is the standard WORDS utilHy and allows a count 
of the words and lines in a file, this allows you to 
determine If you desire to download the file. 

FIND - Is the standard utilHy and allows searches of all 
text type files on the system. Useful for searching the 
1979, 1980 and 1981 indexes of 68 Micro Journal, which 
are on the system. 

INDISK - Is a special utility that will accept a text file 
of 31K bytes of data. Longer files must be split and 
send as additional files- Some modems will not actually 
receive 300 baud (which Is our ONLY rate) and INDISK 
always echoes back the last character received, so If you 
are seeing dropouts on the echo back then you should 
either put a timing loop Into your sending program or 
better have your system wait until a character Is echoed 
back before sending the next character. 

BYE - this Just fells our system Hiat you are finished 
and Is a tidy and neat way of signing off, please use It. 

There are a few source files and BASIC games that can be 
downloaded from the 68 MJCBS, be our guest, also we and 
others would appreciate anything you might want to leave 
on the system. 

PL ease no <0QARSE' or abusive language. We would like 
for the younger readers to be able to use the system 
without fear of unacceptable language being present. We 
have a 'dirty word' filter program and hope that It Is not 
required, for If It Is then It will put a cramp In the 



operation of the system and even may Induce me to 
discontinue it. 

Also on the system \s a nodem source program that is 
also being published In this or a coming soon Issue. It Is 
free for you to use. If you have a better one or* Improve 
on this one let me know so I can pass It along to other 
readers. 

1 am personally using the AAA Chicago (see ad this 
and other Issues) Super Modem Program. This program 
has a bt of nice features. One Is the command "A 11 which 
requires the program to wait for the character echo, f 
have modified this program to have It come up in the ^T" 
transmit mode and In the "A 11 mode. Also I changed the 
Internal program "start over" from the TSC" SIB to a 
Control Z $1E, this then allows the program to pass the 
ESC to our system (used by FLEX") . Other than this I 
have used It since we started testing the 68MJC8S and 
find It does about anything we need to communicate with 
our or anyone elses modem system. Jerry at AAA Chicago 
has these changes and as they furnish source for this 
program (useable with 6800 or 6809) you should have no 
problem If you need a modem program. 

PLease let me know If you have any suggestion or 
other remarks concerning our system. It Is a new thing 
for all of us here and we can sure stand all the helo we 
can get. 

For the Immediate future the system will be active 
mostly In the evenings, however, we will attempt to keep 
It online as much as we can, even during the day and If 
things 90 ok we hope that it can be left online 24 hours 
a day. Also we will not accept any 'business' 1ype files 
from the system. Later we hope to Include normal 1ype 
business transactions, but due to the 'public 1 nature of 
flies on the system under our present operating system 
It will have to be just for the fun of It. 

Again, let me hear from you on anything you believe 
would help or Improve the system. Like I said before we 
need all the help on this project we can get. 

WINCHESTER BACK UP 

We here at 68 Micro Journal have probably been using 
a 'Winchester' hard disk system about as long as any 
Standard S50 Bus user. Without the extended storage 
(20 megabytes plus) we could never maintain our 
subscribers data files as well as other large files. Even 
if we could do It on floppies the time wasted gets 
unbearable. The SWTPC Winchester disk system, actually 
two of them, that we use have saved us literally 
thousands of extra hours of file editing. They have paid 
for themselves many times over. 

Recently we added a 128K GIMIX CMOS battery backed up 
system with their new 5 Inch 19 megabyte disk system, It 
too Is paying its way rapidly. So now we have on line at 
least two and most times three Winchester systems. All 
of them busy all or part of the day saving us T1*C which 
translates quite readily to cash saved* That Is what It 
Is all about, keeping the books In the black; without our 
Standard S50 Bus computers we would have to employ at 
least 10 additional souls. Sure does not take a math 
genius to see that the big disk systems fast pay their 
way. 

But, there has always been a pretfy nasfy fly buzzing 
about. After you get a big disk practically full or even 
half fuM (30 or 40 thousand sectors X 252 characters 
per sector) you have a lot of stored data. Now If 
everything was perfect and mechanical or electronic 
parts never failed or even 'coughed' there would be no fly 
to worry about. But, things being what they are we 
worry. 

Having had to reenter thousands of lines of data to a 
mailing list is not the most enjoyable way to spend a 
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couple of weeks. We (I) have! Not that our failures have 
been excessive It Is Just that we have had failures, as 
any device cant The occasional glitch I expect, however, 
the better prepared I am to ward off any big redo 
because of the failure, ours or the machines, the better 
off I am. 

Up to now we have had no simple or easy way to 'back 
off our Winchester system to anything. We have from 
time to time 'newdisked' a bunch of B Inch disks and then 
proceeded to 'back off the Winchester to 8 inch disk by 
the FLEX" COPY. CMO routine. Now that takes some doing. 
If you have a lot of fifes 0,0000 on the hard disk. 

First, there Is the problem with files that are larger 
than an 8 Inch disk can hold. Secondly, even If they are 
all shorter than say 3952 or so sectors, you still must 
go through the time consuming procedure of 'copying 1 
from the hard disk to the back up disk (normally 8 Inch) 
In the following manner: 

•h* COPY 3 I <wlth or without parms> 

So, off you go as the computer copies off the first 
file, then the second and so on., .until you get (after 
quJte a few minutes) disk error "ALL AVAILABLE DISK 
SPACE HAS BEEN USED"! Now comes the FUN part. You 
first delete the last file copied to the receiving disk as 
you are not certain that It all got there before you got 
the error message, yoj take no chances and delete the 
last file. Now you hove the system print out a catalog or 
directory of the receiving disk. In order that you know 
what files were copied <y/er and especially what files you 
must DELETE .CMO from the hard disk. Otherwise the 
'stupid' machine will just start at the top of the hard 
disk again. Not Its fault and really not fair to call it 
stupid, just that this Is the only way It knows, and by 
this time everything and most everybody is 'stupid' or 
worse. 

Having gotten this far without 30 or 40 telephone 
calls, a couple from 'mother nature* and maybe one from 
some jerk (even with a sweet sounding female voice) 
telling you about their latest bargain on 7 by 5 foot real 
estate plots, you start the grinding DELETE process. 
Each one, name by name, with extensions yet. Probably 
about 150 or so per session, of which there will likely be 
15 to 20 of before you are through. Believe me tf you 
have never experienced this ritual you should be the 
first In Church next Sundayl 

So, as each back up disk is made and each printout 
and then deleting session Is finished, you fuss (or 
worse) fume, mutter, can't wander far because you, well. 
Just never know, drink more coffee (or something) which 
makes mother nature call more often, and wonder what 
went wrong, you should have been a 'sanitation engineer' 
or something else, anything else. And finally, after a lot 
of hours, you are finished, or at least pray you are. So 
you sit back down at the system and check off each one 
of the programs on the source disk with the listing of 
programs that went to the disks on the receiving 
system, one by one, 1000H! 

If ail went well there still may be time to catch four 
or five hours of sleep (you have not had any for the past 
couple days) before you greet a shining new day. 

The above Is of course extreme, and actually It is 
sometimes simple, sometimes worse. The point being that 
what Is needed Is a nice simple way of letting the 
computer do Its thing without so much human 
interaction. 

Coming soon will be a new streaming tape backup 
system for those using the SWTPC hard disk systems. 
This solves the entire problem, for SWTPC users. But, 
what about all of those out there who have other hard 
disk systems? Or perhaps those who do not need the 
speed (about 10 minutes) to back off 20 megabytes and 
have an 8 inch disk drive on line. Wny not software? 



We here at 68 Micro Journal have long looked about 
for a software package to do just that. Finally we have 
found what we believe to be the answer. Not as fast as 
tape back up but certainly less expensive. It consist of 
three programs. They work as follows: 

\ . LBACXUP.CMD - this command is used first to copy 
off the hard disk all files, by name, that will 
not fit on a single disk. As each data file Is 
copied off the receiving disk is checked for the 
amount of free sectors remaining. If not enough 
Is left then the bell rings (provided your terminal 
has a bell) and you are prompted 1o remove the disk 
being written to and insert another blank (but NEW 
DISKED) receiving disk. This will continue until tlie 
entire file has been backed off. Don't worry we 
have another program to put It back on in proper 
order. 

2. REST0RE.CMD - this program puts back to the hard 
disk the programs copied off byLBACKUP.CMD In the 
proper order. Even handles random files! 

3. ABACKUP.CMD - this program Is used after all 
large files (too big for one disk) have been backed 
off and then deleted from the hard disk (should not 
be very many). When the hard disk contains only 
flies that are shorter than 'one disk full' It will 
start at the beginning of the hard disk and copy, 
in order, all remaining files from the hard disk 

to the receiving disk. When the program deter- 
mines that the receiving disk cannot hold the en- 
tire file as there Is not enough space remaining on 
the receiving disk, It rings the bell and prompts 
for another blank disk to be Inserted. This con- 
tinues until the entire hard disk has been backed 
off, with a minimum of fussll Actually all you do 
Is feed It blank disk. Also it runs much faster 
than the standard COPY utility. 

These programs will be made available from the Data- 
Comp division of CPI. The Initial offering will be for 
FLEX* systems only. UniFLEX* systems will be supported 
In the near future. If a demand is Indicated. The price 
should be on the order of $99.50 for the FLEX" package, 
and If you have ever gone down the hard disk »back off* 
road before, the price Is certainly worth It. Watch for 
Data-Comp advertising soon, or If you need ft like NOW 
give a call and hopef ully it will be ready. 

Sorry, I don't believe itr 

All In all I still believe that we. Standard S50 Bus 
users are the best equipped group of micro-computer 
users around. We use the finest series of 8 bit CPU 
devices available and have the most dependable backplane 
going. The manufacturers of Standard S50 Bus equipment 
have maintained a level of quality that Is unsurpassed In 
the micro-computer field. On the whole we have been 
dealt pretty good hands. If there is one place we need 
to focus attention, It Is on support software, and that 
is fast being taken care of by a host of new software 
vendors. By software support I wean that 1ype software 
that makes the micro look like a mini or more. 

We have available to us practically every high level 
language for development efforts as well as applications 
software that does (and better than most) any chore you 
can name. Not a profound statement but a simple fact, 
'we take backseat to none'. We have single and multl 
user systems, systems that will address more RAM than 
any of us can afford, systems that display, print, sing, 
talk and even call the cops if our 'pre-programmed 1 
computer is attached to the proper wires. Systems we 
build and systems others build for us. Systems that run 
sorta slow and systems that zip along with the bigger 
minis. Systems that look like toys (but perform like 
tools) and systems that took as If they came straight out 
of f Star Wars'. We have systems that forget everything 
If the lights go out 'even Just for an Instant 1 and 
systems that like the elephant never forget, that Is as 
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long as their batteries hold a charge* Systems that 
cost as little as a couple hundred bucks and systems 
that cost ten times that plus* And yet with all these 
differences, and more, they all run the same software 
(makes life so enjoyable) and answer to our Inputs In 
the same fashion and manner. Of course here as every 
place else you get what you pay for; the more utility you 
desire or need, the more the cost. StIM we have from 
time to time come up a little short. 

We have had too much software that 'hit 1 the market 
Just a little early, eventually It all got straightened out 
but for some of us, we never did receive a check for 
'debugging* somebodys new product. Also we have had 
some hardware that had a few 'hidden* surprises that 
quietly got sorted out. These glitches were at the 
feast agitating and at times close to disastrous, yet we 
still came out better than the fellows with the 'other' 
systems. Maybe we did have too many Versions' but at 
(east the vendors reacted and got things the way they 
should have been even after we started using the 
product* All In all we have not had It too rough, I know 
personally jsers of some the other systems and they not 
only had the sama type problems we did, but they had ft. 
In practically every Instance, far worse. Nothing like 
spending a fist full of hard earned cash for a system 
that does practically nothing right and then when all 
remedies have failed, you can't get your cash back 
because the outfit who made it sort of drifted away back 
there somewhere. We have had very little of that sort of 
tragedy. We have had some small vendors fold, but on the 
whole our losses have been minimal (except perhaps to 
the unlucky soul who got tangled up with the bad guys). 
In fact since Sphere went under some five or six years 
ago I cannot think of one major manufacturer who has 
really let us down on the Standard S50 Bus. As for the 
'others' well I can name you a dozen without drawing a 
breath. 

Now the gist of this is that I am repeatedly asked 
in letters and telephone calls why we (Standard S50 Bus) 
types don't have or do as some of the 'Johnnie come 
lately' biggies do« Well the truth of the matter Is that 
they are actually having problems that we never 
experienced, thar»k goodness! Also if you really examine 
the capabilities of their equipment and ours, you will see 
that our systems do much more, In a rnore professional 
manner, with far less grief* In other words for the 
amount of real work accomplished we experlenee a lot less 
headaches. And that my dear friends should be the 
bottom lire. 

If you really think that things are so mjch brighter 
with a 'biggie' system, then contemplate what It would be 
like with say a screen with 16 lines by 40 characters, all 
jpper case, having to purchase tat a very unreasonable 
price) a new disk system Just to go from single sided to 
double sided disk (with all the attending annoying side 
effects), most times no source with any software 
packages purchased, having to reconfigure your entire 
system each time a different program Is run (even though 
the software all came from the same vendor), no technical 
Information furnished with hardware purchases (Including 
the computer) and when you do buy the service manuals, 
the very Information you need is 'black box* priority 
Information, so back goes the whole shooting match If 
anything ever goes down. I DO NOT know of one, no not 
one. Standard S50 Bus vendor who makes or sells 
hardware, that does not furnish technical information at 
the time of purchase. Admittedly some of it Is not as 
complete as It could or should be but It sure beats 
getting nothing but a telephone number to call for a 
•return authorization 1 for repairs (only God knows Iww 
long) . 

Maybe this Is all just a bit of wasted space but I 
KNOW what It Is like on the other side and I am certainly 
thankful that I started out with the 6800 way back when 
It' was a rumor. Not Just for the 68X CPU, even though 
now It Is common knowledge In the Industry that the 6809 



is the finest 8 bit micro going, but because those 
manufacturers and software 1ypes who gave us the basic 
systems and software have hung in there and not lifted 
away somewhere back there. And don't forget that there 
is a mountain of 'old first generation' 68XX computers, 
SWTPC, GIMIX and SSB who with just a little 'fixing' here 
and there run like the latest machines (well nearly). Tell 
me about any of the others who can say as much r ANY! So 
If you try to tell me about some of those others; well 
sorry but I don f t believe It. 



om 
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I received a package with a preliminary copy of three fine 
software packages, soon to be available for unlFLEX*. 

First, there wtll available a UnlFLEX version of SPL/M. 
This was a very popular 6800 compiler (native code) that 
combines feature of BASIC, PASCAL, C and of course PL I. 
1 have also recently received the 6809 FLEX version of 
SPL/M and It appears to be even better than the 6800 
version. 8oth will be advertised soon In 68 Micro 
Journal- 

Also Included for UnlFLEX was a "debug" package similar 
to the SIGM0N for the 6800 and Is useful for debugging 
UnlFLEX SPL/M programs. 

Last, but certainly not least was a spelling checker for 
UnlFLEX with a 26,000 + word dictionary. 

These programs are In the final stages before 
availability, but It appears that they will become very 
popular for UnlFLEX users as well as 0S9 users, as 
programs may be complied (SPL/M) on a UnlFLEX machine 
and run on an 0S9 computer. 

Information concerning these as well as other software 
can be had by contacting; 

Orvtlie Stoll III 
76)1 Granada Or* 
Buena Park, CA 90621 

DMW 
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TONY D1$T£F*M0 
4680- 16 8treet 
Laval West QUE 
Canada H7R 2P9 



I received 
Audubon PA. He 
version 1.1 and 



1.0i 



letter from Bill West of 
»s to have a problem with the 
here is his letter: 



Dear Tony, 

In June * 62 I received a 4K Color Computer as a 
graduation gift from Medical school and within 
1 week had it upgraded to 32k with Extended 
Basic. Since that tine it has been returned to 
a Radio Shack store three tines for repair - 
the first tine the SAM chip was replaced; the 
second timm the VOG chip was replaced* the 
third ti»e the cassette relay was replaced. 
However, it seems to be functioning DK at the 
present time. After the original upgrade the 
screen display read "EXTENDED BASIC 1.1", but 
since the last two repairs the screen display 
read "EXTENDED BASIC 1.0- on power up. The 
computer is recognizing the 32k RAM as 
evidenced by PRINT MEM and when questioned, 
the RS serviceman replied that there was no 
difference between the 1.0 EXTENDED BASIC ROM 
and the 1.1 EXT. BASIC ROM. From my reading 
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of various articles in 60 MICRO and other 
journals, I get the impression that there is a 
difference between the 1.0 and the 1.1 ROMs 
but 1 haven't been able to determine the 
advantage <s> or disadvantage (s) of eighter 
ROM- So - my question is, should I take the 
computer back to Radto Shack and demand that 
they restore it to EXTENDED BASIC 1.1 or 
doesn't it matter"? I do plan to upgrade the 
system to Disk and possibly 64k with Flex 
along with a printer in the near future, but 
by that time my warranty will have expired. 
What should I DO? 

Thanks 

Bill Ulest. D.O. 



To answer Bill's question, it is necessary 
to explain what you see on the screen when you 
turn the computer on. When power is applied to 
the computer, the CPU jumps to a routine in 
Basic ROM that is called a "COLD START". The CPU 
then praceds to initialize the PIA, SAM and VDG 
chips. It then checks to see how much memory is 
available and sets the pointers acordingly. It 
sets up variables like baud rate and line delays 
and many more. It then checks to see if the 
EXTENDED BASIC ROM is present. If it is. it 

jumps to the EXTENDED BASIC cold start. Now the 
EXTENDED BASIC ROM does its own cold start 
routine like set up the graphic pagvs and so 
forth. IF there happens to be a DISK control er 
in the cartridge slot, then the DISK BASIC ROM 
does its cold start routine. Have patience all 
this is leading up to the reason for all this. 

Going back to just plain BASIC, it tests 
for the EXTENDED BASIC ROM, if it isn't there, 
it goes on to clear the screen and put up the 
logo. This is where the versions start to come 
in. The screen will show "COLOR BASIC 1.0" or 
" COLOR BASIC 1.1 % because there are two 
versions of Color Basic. When EXTENDED BASIC is 
present and does its cold start it will print 

♦EXTENDED COLOR BASIC 1.0". Since there is only 
one version (As far as I know, if anyone has 
seen another version please contact me) of 
Extended Basic, it will always show 1.0, no 
matter what version of regular Basic you have. 
The same is true Hith "DISK EXTENDED COLOR 
BASIC". There is only one version of the DOS 

(Disk Operating System) too, 1.0. This means 
that if you have Extended Basic or Disk Extended 
Basic you cannot tell what version of regular 
Basic you have. 

Well* there are a few ways of knowing. One 
is, if you have a Radio Shack installed 32k 
package or you bought a 32k computer you have 
the 1.1 version of Basic. Another way of finding 
out is by typing in this command; '* EXEC 41173 M 
and hitting the enter key. This will put on the 
screen the logo for the Color basic and of 
course the version. The easiest way to tell is 
to plug in the joystick and press the "FIRE" 
button. If a string of characters appear on the 
screen then you have the 1.0 version. 

Now that you know how to tel 1 what version 
of Basic you have, I will discribe the main 
differences between the 1.1 and the old 1*0 
Basic. The most important difference is that the 
1.1 can detect the presence of the RS 32k chips 
and 64k chips* The 1.0 could not do this* The 
chips would not be addressed properly. Another 
change made, is in the RS-232. The 1.1 version 
sends out 8 bits while the 1.0 version only sent 
out 7. This made it possible to send graphic 
dumps without extra software. When the "FIRE" 
button was pressed in the old version, a string 
of characters would appear on the screen. The 



string no longer appears in the new version. 
This might present a problem to software written 
for the old version. A call to "POLCAT" will 
not return a value when you press the "FIRE" 
button. Therefore you will have to hit a key 
to get a response. There are other minor 
differences, but not worthwhile mentioning. 
Besides, when you buy a computer with the 1.1 
version installed, there is a notice explaining 
the differences. 

Bill, I think that the explanation above 
answers most of your questions- If you want to 
get FLEX make sure that you indeed have the 
version 1.1 of the BASIC ROH. You cannot do 
without it if you plan to put in 64k chips. 

Home Acct Prog 

Part MM 

ERNEST STEVE WATSON 
11701 ST. CHARLfS 8LVt. 
UTTIE ROCK, ARKANSAS 72211 

Oft 



F- DALE SRADY 
7729 BRADLEY DKIVE 
LITTLC ROCK, AWANSA5 



72209 



REK PRTSTAT.8AS 

20 CLS=CHR$(27)fE':«=60 

30 PRINTCLS 

40 OPENOLD'l.VEAR-ASl 

50 8ETI1. REC0RD1 

60 FlELflllJftSTKi^ftSCVi^fiSCHt^ASPM^OfiSCHi 

70 n=cvmrcY$] 

80 P$=Pr1$:r1$=C!1$:N$=CN$ 

90 CLOSE 1 

100 PRIMTCLS 

110 OPENOLD'l.'+PSf.SL 1 AS 1 

120 PRINTiPRlNTTABiK^-Blj'Pnnt Statement' 

130 PRINT:PRlNT'Enter END to return to WENU 1 

140 INPUT'Enter Account Nuabtr'.FlS 

150 IFFl$='END'THENCHAlN"f1EHU.Bfl5" 

160 Fl=VAL(Fl$) 

170 IFFK100 OR FD900 THENH0 

180 PR I NT: PR INT 

190 PRINT'Do you nant PRINTER output (Y/N)? ■; 

:ANt=INCHt(Q):PRINT 
200 6ETIl,REC0RDl;FlELDI!,2ASZ$:t=CVT$X(Z$) 
210 FOR1Z=1TOI:RZ*IZ/B:SZ«IZ-IRZIB) 
220 6ETtl,REC0RDRZ+i 

230 F lELDtt . SII30A5ZS, 2A5GNt , 20ASGH*, BftSGTi 
240 IFCVmt&Ni^F!THEN260ELSEfOm 
250 PRINTCHR*'7):'ERR0ft ACCI "jFI; 1 NOT FOUND 

REENTER' I&DTG130 
260 A=CVT$l(6N$):A$-6H$:A9=CVT$F<6T$) 
270 CLOSE 1 
280 0NERR0R 60T0620 
290 OPENOLD'l.'+MI AS2 
300 PR1MTCLS 
310 IFAN$-"Y'THENP0KE40972,0:EXEC/TTYSET,EJ-21, 

DPM5 J PS-N,NL=25 B 
320 PRlMT:PftIMT 
330 PRINT:PRINTTABl«/2-20);M 
340 PRINT:PRINT 

350 PRINT'Acctl'jA;' Statement for ";A$ 
360 PRINT 
370 AI=A1*A9 

380 PRINT'Balance brought forward to ';M$V;YZ; 
390 PRlNTUSlNS , $ll l IIMr f A9 
400 PR] NT 
410 6ETI2 
420 F0RSZ*0T04 
430 F3ELDI2 1 SU50flSI* f 2flSTDI i 2ASTCt t 2flS7NI,10ASTYi l 

26ASTPI 8ASTAI 
440 DZ=CVT$Z ( f D$) : CZ'CVTIZ ( TCS ) : NZ-CVTIZ (TN$ 1 

:A=CVT$f(TAIJ 
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450 IFDI=FI THEN 4B0 

460 IFCI-F1 THEN 510 

470 GOTO 530 

460 Al-AHA 

490 PRINTUS1N6'\2345\ ••••• 

\1234567B90L23456789012345UIMII.II , 1 TYS, 

NI,TP$,A 
500 GOTO 530 
5)0 AI=A1-A 
520 PRINTUSIN6'\2345\ ••••• 

\1234567B901234567B9012345\$M i l«.M , ,TY«, 

NI.TPl.AK-l) 
530 HEnSX:tiOT04lO 
540 CLOSE 2 

550 PR1*T:PRI«TTAB(35); 
560 PfllKTUSlKS'TOTAl $11.111. II* A) 
570 IFAN$='Y 1 THENP0KE409?2 1 1:EXEC,*TTYSET,EJ=0 1 

0P-24,PS=Y,NL=0" 
5B0 PRINT'Hit any key to continue? ■;:AN$=INCH$<0) 
590 PRINT: PRINT'Do You nant to run another ACCOUNT 

LEOBER (Y/N)7 ■;:AN$=INCHH0> 
600 IFAN$-'Y'THENAI=0:60TDI00 
610 IFANI^'N'THEN CHAIN'MENU. BAS a ELSE G0T0590 
620 IFERR=BTHENRESUME540 
630 IFERR=4THENCL0SE2:PRINT'N0 TRANSACTIONS FOR »: 

HI:RESUHE570 
640 0NERR0R6QT0 

REM TRAYEAR. BAS 

20 REM THIS PROGRAM IS CALLEO FROM P0ST6L.BAS 

25 PRWZW*im: m l m 

30 openqlo-lycaHsi 

40 6etii,rec0rd1 

50 field!! p 2astni.2ascy*. 3ascmi, 3aspm 

60 n*CVTti(TNlhRD1 • IN YEAR FILE 
70 H$=CHI:REH CURRENT MONTH 
BO P$=PH$:REH LAST POSTING HO 
90 CLOSE 1 

92 PRINT'TAANSFERING •;«;• OATA TO YEAR FILE* 

93 PRINT:PRINT 

95 PRINT-NUMBER OF TRANSACTIONS IN YEAR TO OATE 

RLE =\U 
100 REM 6ET SIZE OF TRANS FILE 
110 OPENOLD'I.'+MIASI 
120 6ETIWREC0RD1 
130 FIELDll,2AS2$:T2=CVT$2(2$> 

150 mmimxum.mitmjitimfiim^im 

170 PRWT'NUMBER OF TRANSACTIONS IN ';«$;• FILE -"jTI 

1B0 REM READ IN TRANS FILE 

190 6ET#1, RECORD 1:60T02 10 

200 GETIl 

210 F0RSX=0T04 

220 FIELDIl 1 SII50ASI$,2ASTD$ i 2ASTCi l 2ASTfll r lCftSTYS f 

26ASTPI.8ASTAI 
230 IFCVT$I(TC$X100THEN2B0 
240 J2-JM 
250 D2(J2)=CVT$I<TD$):C2<J2)=CV?$2<TCI) 

:CN2<J2)=CVT$I(TN$) 
260 D$(J2)=TY$:P$(J2)*TP$:A(J2)=CVT$FUA$) 
270 IFJ2=T2THEN300 
280 NEXTSZ 
290 60T0200 
300 CL0SE1 

310 OPENOLO'LYEAR'AS! 
320 F0RI2=n*l TO I2+J2 
330 IFDZm-lIKlOO THENPRlNTCHRt (7) : 60T0450 
340 R2-J2/5:S2=UHR2t5) 

350 IFS2=0THENFIEL0tl,252AS2l:LSET2$^**:60T0370 
360 GETIl, REC0RDR2+1 
370 FIELI)lLSri50ASZf t 2ASTOt i 2ASTCl l 2AST«l t iOASTY$ i 

2MSTF1BASTAI 
380 LSETTD$=CVT2HD2<12-n») 
390 LSETTCI=CVT2$(C2(IZ-nn 
400 LSETTN$-CVT2HCNI(I2'I2)) 
410 LSETTY$=0$ (12-12) 
420 LSETTPI^PK 12-12) 
430 LSETTA$=CVTF$(A(12-nn 
440 PUTILR£CGRDRX*I 
450 NElTIt 

460 REM KILLM. ■♦«•♦■. DAT - 
470 REM UPDATE YEAR 



475 PRINT: PRINT'NWtBER OF TRANSACTIONS IN YEAR 

FILE-MI 
460 n=)2:DIHMI(12) 
490 F0RI2-0T0I2:READH$lI2):NEni2 
500 DATA DECJAN.FE&pMAR.APR^AY.JUNjJUL^UGjSEP, 

QCT.NOV.DEl 
510 F0RI2=0T0l2:lFM$=M$(I2)THEN520ELSENEni2 

:PRINT-ERROR":ENO 
520 PS=M$:REM NEW POSTING MONTH 
530 HI=MI< 11*1): REM NEW TRANS MONTH 
540 GETIl, REC0RD1 

550 FIELDtl f ?ASThf.2ASCYf,3ASCM$,3ASPM$ 
560 LSETTNI=CVT2I{U):REM UPDATE NUMBER IN FILE 
570 ISETCMI=«I:REM NEW MONTH 
5B0 LSETP«I=PI:REM POST INS MONTH 
590 PUT! I, RECORD 1 
600 CLOSE I 
610 CHAIN'KENU.BAS* 

REM CHECKWTR.GAS 

20 CLI=CHRI(22) 

30 W2=60 

40 0PEN0LD-1.YEAR-AS1 

50 BETH, RECORD I 

60 FIELBH.2ASTN* f 2ASCYt f 



5ASCP1», 3ASPM* t 40ASCH* 



; 'CHECK WRITER PROGRAM" 
be taken froi the a ;MI; 



70 n=CVTli(TN*):REM I \h YEAR hlE 

80 Y7=CVTU(CYI):REH YEAR 

B5 Yl=Yl-1900 

90 MI=CMI:REM CURRENT MONTH 

100 PI=PMI:REM LAST POSTING MONTH 

110 Nt=CN$:REM NAME 

120 CLOSE 1 

130 QPENQLD'L'tHI AS1 

140 PRINTCLI 

150 PRJNT:PRINTTAB(W2/2-B>; 

160 PRINT:PRINT'Checks lill 

• transactitn file" 
170 PRINT:PRINT:PRINT'Enter END to return to MENU' 
180 PRINT: INPUT'Entsr Beginning Ck*....",AN$ 
190 1FANI='END'THEN960 
200 B2=VAL(AN$):IFB2<ITHENPRINTCHR$(7):G0T01B0 

210 PRINT: INPUT'Enter Ending Ck# ',AN$ 

220 IFAN$=*END'THEN960 

230 E2=VAL(ANI):IFEZ<!THENPRINTCHRI(7}iB0T0210 

240 IFE2<B2THENPRINT'ENDIN6 I SHOULD BE HI6HER THAN 

BEGINNING l':G0T0180 
250 0NtRR0R60TD250:IFERR=4THENPRINTCHRI(7):M$: B 

TRANSACTION FILE EMPTY' :B0T0960 
260 I2=0:GETII,REC0RD1:FIELDII,2AS2I:I2=CVTI2(2M 

:60T02B0 
270 6ETII 
2B0 F0RS2=0T04 
290 ONERROR GOTO 
300 FIELDIt*SU50ASZt f 2ASTDt,2ASTCI,2ASTNI,10ASTYI, 

26ASTPI.BASTAI 
310 IFB2*CVT$1(TN$)THEN350 

320 IFII^XI THENPRINTCLl;CHR$(7);"CHECK NUMBER ■;B2;" 
NOT F0UND":G0T0I70 
330 12=12*1 
340 NEITS2:G0T0270 

350 N2=CVT$2nN$):Pf=TP$:A=CVT$FUA$) 
360 PRINTCLI;CHRH7) 

370 PRINT:PRlNT:PRINrCHECK TO BE PRINTED' 
380 PRINT : PRI NT 

390 PRINT ; CHECM DESCRIPTION AMOUNT" 

400 PRINT 
4)0 PRINTUSIN6'IIIII U234567B901234567B912345\ 

H.m.ik'.Nz.pi.A 

420 PRINT:PR1NT"(PUT CHECK IN PRINTER)' 
430 PRJNT:PRINT'IS THIS CORRECT' •;:ANI=INCHI(0) 
440 IFANIO'Y'THENMO 
450 BI-BI+1 

460 EIEC/TTYSET.PS^NL^S' 
470 POKE 49164,0 

4B0 PRINT:PRINT:PRINT:PRINT:PRINT 
490 PRINTTAB(30);m;TAB(4U;Yl 
500 PRINT 

510 PRINTTAB(7)-,P$JABM5); 
520 PRINT USING ' tttti.tt', A:6OT0 550 
530 REM ROUTINES TO EQUATE AMOUNT WITH PRINTED 
PORTION 
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540 RE* OF THE CHEC* 

550 P«INT 

5aC REM THOUSANDS FIRST 

370 M=INT(A/;000> 

5B0 IF Al 99 THEN GOTO 930 

59C IF A;^l THEN 11$=' THOUSAND " 

600 IF Ahl THEN SOTO 640 

6)0 1=A1:S0SUB 1020 

620 AFSnl 

630 pep hundreds neh 
mo ^siktwioomiomi) 

650 !F A2>=1 THEN Z2«= t HUNDRED ■ 
SaO IF A2<i THE* 50T0 690 
*70 !=A2:S0SUP 1020 

6*0 A3=lNT'A/10M(10('tAI)*U01A2n 

700 IF A3<2 TO GOTO ?30 

710 !*A3+:B:GC$U£ 1020 

720 A3t-XS 

730 A4=INT<H/n'UtS0OOlftl)*a<jCtA2JtU('t«)U 

740 IF A3<2 AND Aj>0 THEN A4=A4*IC 

750 1= A4 1 THEN GOTO 7B0 

760 I=A4:S0SU9 1C20 

770 VU'H 

IV: IF *!$=" THEN GOTO 800 

7?0 FF-IftT AH:" Mil: 

300 IF A2**'" THEN GOTO B20 

810 PRINT A2S: 1 ' *\ll%\ 

m IF A3S= -W TMEN SOTO B40 

930 fPINT A3*:" B ;Z"i; 

B4? £ ft4*« B1 THEN GOTO 860 

8!0 P*INT rt4f;»»; 

BcO tl«4-(!NT' f A)) 

?7*; CIsCHlOO 

330 1FC1-0 THENPFINT" AND N0/100':G0T!?«00 

B90 PRINT B AND«;C:;"/100" 

900 PRiN!:PRiMT:PRINT:PPiNT:P«INT:PRINT 

910 POKE 49U4,: 

?20 exe:/ttiset,ps=y,ni=o" 

930 Al=C:A2=C:rt3=l:A4=0:All="":A2$= i -:A:$=":A4t=-' 

940 IFN2OEITHEN260 

*50 CLOSE 1 

960 CHAlmENlUAS" 

970 DATA "ONE", "TWO VWEE\ 'FOUR VnVE\'SIX% 

■SEVEN' 
980 DATA 1, EIGHT\ i NINE\MENVELEVENVTWELVE\ 

■THIRTEEN' 
990 DATA "FOURTEEN - , "FIFTEENVS!HEEN\ "SEVENTEEN* 
1000 DATA "EIGHTEEN. 'NINETEEN "TWENTY", "7HIRTY\ 

•FORTY* 
1010 MTfl -FIFTV, *SIXTV. 'SEVENTY" WEIGHTY", "NINETY* 
1020 FOR J=l 70 I 
1030 READ X% 
1040 NiXT J 
1050 RESTORE 
1060 RETURN 

REB A4D6L.MS 

20 REM 1/2B/B2 

50 CU=CHK$<27)**E h 

40 W=60 

50 PRINTCLS 

60 PPJNT:PRINTTAB(W/2-15l:"A0D NEW ACCT.f TO GEN. 

LE6." 
70 PRINT 

80 PRINTTABtW^M'Entpr END <or MENU* 
90 PRINTTA6(W/6);'Ho* iany nen Account's a ;:INPUTANS 
100 IFAN$*"END"THENCHAIN - HENU.BAS' 
110 NAX=VAL(ANI):IFNAXO7HEN90 
120 0PEN0LD"1.YEAR - AS1:GETI1,REC0RD1 
130 FlELDIl,7AS:i,3ASPt1S 
MO GLS=PM 
150 CLOSE 1 
160 0NERR0RS0T0B70 

170 REM GET SIZE OF GENLEG FILE AND DM VAR. 
1B0 0PEN0LD , ^•♦GLS<►\SL■ AS1 
!90 GETIl ( REC0RDl:FIELDIL2ASZI:tt*CVm(Z*J 
200 REM DIM VARIABLES SIZE OF GL ♦ NEW ACCOUNTS 
210 DINNl(XZ+NAX),AS(U+NAl) f A(XZ*NAI) 
220 1FXI=0THEN340 



230 REJ1 READ !N GEN LEG 

240 GET#1,REC0RDI:G0?0260 

250 GETil 

260 F0RSX-0T07 

270 FIEtDIUSIt3QASZ*,2ASGN*,20A5GKt,8ASG7* 

2B0 lFSBI=^0RCvmiGNtr'10OTHEN32O 

290 lt-IM 

300 N?.'!X)=CVT$;uSN$):A$m)=GH$:A<IX)=CVTSF(GT$) 

310 IFHSUTHEN340 

320 NEXTSI 

330 GOT0250 

"40 CL0SE1 

350 PfclNTCLS 

3dC PR INT: PR I NT 'YOU HAVE ';XX;' ACCOUNTS IN 

BENLEDEER" 
370 FRINT:PRINT'YOU CAN ADO ';NAX; "MORE ACCOUNTS HHIS 

TIME)." 
390 PRlNT;PRl?n 

3*0 PRINT'Enter END to return to «ENU - 
400 INPUT'Enter NEW Account nuiber\AN$ 
410 IFAN$^ENDMHEN610 
42^ N7,=VAL(AN$):IFNZ<1000KNX)900THENPRINTCHK$(7); 

DUMBER OUT OF RAN8E' :6CT0370 
430 F0RIX=1T0XZ:IFNX=N:(IXJTHEN440 ELSENEnn:GOT0450 
440 PRINTCHR*l7}j"ACCT.r;NX; B \AS(ir;" UN USE 

REENTERS :BOTD400 
450 !KPUT"Enter NEW Account NAME \ANI 
460 IFANS='END'THEM610 
470 A$=LEF7$(*N$.20) 

4B0 F0RIX*lT0n:IFA$=A$UX)THEN490ELSENEniX:GDT0500 
490 PR1NTCHRS47J;"THE NAHE ";AS;" IS IN USE WITH 

ACCTINNZliX); 1 (REENTER) SPRINT: B0T0450 
500 REfl 
510 AfO 

520 PRINT'.PRMT 
530 PRINTUSING'III \1234567B901234567S9\ 

III, IM.tr .NXfA^A 
540 PRTNTrPfilHTMS THIS CORRECT (Y/N>? "s 

:ANS=INCHS(0) 
550 IFAN$= n N B THEN350 
560 1FANIO , Y , THEN540 
570 n=XX<U:NAX=NAX-l:REM UPDATE POINTERS 
5B0 NX(XX)=NX:AS(XX)=A«:A(XX)=A 
590 IFNAX<=0THEN610 
600 S0T0350 
610 PRINT:PRINT:PRiNT"SORTING PLEASE WAIT" 

620 n=\ 

630 IFIX^XXTHEN670 

640 IFNZ<rZ)<=NXUZ*l)THEN!X=!X*l:60T0630 

650 SWAPNX(lX),NXUX^l):SWAPASUZ),A$tlZ^n 

iSWAPAUXLAUXM) 
660 !X=1V!:1FIX^1THEN620EISE630 
670 PRiNPUPOATINS GENERAL LEDGER FILE - 
680 OPENNEn.DUMP.GL'ASl 
690 RX=0 
700 F0RSX=0T37 

710 FIEL0IUSlt3OA5Il t 2ftSGNI ( 2OAS6Ml,8ASGTI 
720 L5ET6Ni=CVTlifNI^:+SX)J 
730 LSETGNS^S(R7>SX) 
740 LSETGT$=CVTF$<A(RX*SX)> 
750 IFR^Sa=XZTHENPUTI1:G0T0790 
760 NEXTSX 
770 PUT II 

7B0 RX*RX*B:G070700 
790 GETI1, RECORD). : REN ADD FILE SUE 
800 FIELD*L2ASZ*:LSET21=CVTXtU*] 
BIO PUTIl.RECGRDl 
B20 CLOSE 1 

B30 XILL'L'+GLS+VGL' 
B40 RENAHE'I.DUHP.GLVI.'+SLS^.GL - 
B50 PRINT'LOAOING MENU' 
B60 CHAIN'BENU.BAS' 
B70 1FERRO4THEN0NERRDR SOTO 
880 CLOSEhOPENNEW'l.^GLS+'.GL'ASl 
890 FIELDII,2ASZI:L5ETZt*CVTMIO) 
900 PUTILREC0RD1 
910 CL0SEl:RESUftE180 

This is a sample general ledger 

101 .CASH, 000 



22 



68' Micro Journal 



103 
U4 

105 
106 
10? 
10? 

if! 

121 
125 
131 
14! 
151 
161 
171 
191 
IB! 

m 

200 
2C1 
202 
203 
204 
205 
20i 
210 
212 
213 
214 
300 
40! 
403 
405 
407 
409 
41! 
413 
4!5 
416 
417 
419 
421 
423 
425 
427 
429 
431 
432 
433 
435 
437 
439 
441 
443 
445 
44? 
449 
451 
453 
455 
500 
502 
503 
504 
506 



CASH IN BANK, 10B7.97 
SAVIMGS-ACC7., 
5AVINS5-CD, 13309 
SAV1N6S- IRA'S, 
MUTUAL FUNDS, 
STOCK, mi 
JEaELftY, 2500 
CARS. 5000 
SILVER 7500 

RE11BU&SE0 EXPENSES. 000 
CAMERAS, 500 
COMPUTE*, 2197.36 
TAI REFUND. 1000 
falTHHELD TAXES, 000 
TOOLS, ?00 
FURNITURE, 11307. 3 
HOUSE, BOCOO 
A/C PAY. -OTHER, 112 
A/C PAY.-UAftD'S, 
A/C PA If. -SEARS* 
AyC PAY.-FNN6, 
A/C PAY. -PIC, -1200. 75 
A/C PAY. -PENNEY, 
A/C W, -VISA, -1621 
CM LOAN, -1 401. 72 
1ST NORT. HGWE.-45972 
2ND JtDflT. HIM, 
STUDENT LOAN. -10000 
EflblTY, -68483/lo 
FOOD & HOUSEHOLD, 
FOOD OUT, 
GAS. 
ELECTRIC, 
MATER, 
TELEPHONE, 
CLOTHING, 
62FTS, 
MEDDIN6. 
AUTO REPAIR, 
6AS0UNE, 
HOME REPAIR, 
PERSONAL CARE, 
RECREATION. 
EDUCATION-tOLLESC. 
EDUCATION-CONTINUING, 
INSURANCE-HEALTH, 
INSURANCE-CAR k HONE, 
INSURANCE-LIFE, 
SUBSCRIPTIONS, 
NEDICAL, 
STATE INCOflE TAI, 
FEDERAL INCOME TAI, 
LOCAL TA1ES, 
FJCA TAtES, 
NISCELLANEftUS, 
CHARITABLE, 
INTEREST EIPENSE, 
POLITICAL. 
EMPLOY.* PROF., 
A6ES-YQU,-0 
NA6ES-NE t -0 
OTHER UA6ES. 
INTEREST INCOME, -0 
DIVIO ND INCOME, -0 EN0 
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Introduction 

A modern data management system for any 
computer system must take into account tne 
inevitability of computer system ana component 
failure Tnerefore. some form of Dackup and 
recovery procedures must be mcorporateo mtc 
tne system to attempt to maintain tne integrity 
of tne data base despite nardware, software, or 
numan malfunction Thts discussion defines 
some of the problems and nomenclature ano 
provioes some suggested solutions to tne 
problems 

The management of each set of data base 
applications must consider the requirements on 
the system to determine how critical recovery 
1s from time-required, cost-requ i reo. and 
data-integr 1 ty criteria, how much backup depth 
1s required, how much hardware, software, real 
time, and human overhead is demanded. how 
sophisticated a backup and recovery system 1s 
needed, how technically competent a staff 1s 
required to implement the procedures. etc 
These considerations partially dictate the 
final oeslgn of the oata oase. Including the 
backup and recovery metnoos 

For example, consider the cost to a company of 
a failure of a business computer system during 
the prime working hours of a business day. In 
a company not particularly dependent upon 
computers, business would continue. perhaps 
wltn some aggravation to the employees, until 
the system were working again In a company 
dependent upon computers, particularly a large 
company, business might literally grind to a 
halt. Idling data entry clerks, making 
answering of customer inquiries impossible or 
extremely difficult. making taking of new 
orders very time-consuming and error-prone, 
etc. In fact, most large companies would go 
bankrupt rather quickly without access to the 
business information stored 1n their 
computers. Thus, In extreme cases, the 
maintenance of data base integrity may truly 
make or break a company. 

Simple Backup and Recovery Systems 

The conceptually simplest form of backup 
procedure (besides none at all) 1s the 
performance of file or volume oriented dumps at 
periodic or epochal intervals. Horror stories 
of systems with no or insufficient backup are 
common and, even If they do not always reflect 
a particular situation accurately, they 
generally contain enough colloquial wisdom 
related to the effects of major computer system 
problems on businesses to indicate the 
potential disasters present 

Copying an entire hard disk to another, copying 
an entire magnetic to another, copying an 
entire hard disk to magnetic tape. copying an 
entire hard disk to multiple floppy diskettes, 
and copying an entire diskette to another are 
all examples of volume-oriented backup 
procedures. Often, these procedures are 
reasonably fast and are performed without 
regard to data structures on the source or 
target volumes. but often do not allow 
selective, file-oriented recovery. However, 
oumpmg an entire hard disk to floppy diskettes 
will require a large amount of time and a large 
number of diskettes: also, given the relative 
reliabilities of hard disks and floppy 
diskettes. duplicate backups may be requireo to 
ensure a high level of data integrity. 



Copying one or more files from hard disk or 
floppy diskettes to hard disk, magnetic tape. 
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or floppy diskette is an example of a 
flle-onented backup procedure. These 
procedures are generally slower on a 
per-byte-transf erred basis because they follow 
file structures, but may be faster since fewer 
bytes may be transferred and tney also allow 
f 1 le-or lented recovery The backup Intervals 
may be fixed, such as dally or weekly, 
occasional. or epochal, based upon the 
completion of a processing cycle. such as 
general -ledger end-of -month. 

System failure recovery then requires the 
reloading of the affected volumes or files and 
the reprocessing of all data base updates, 1n 
the original order, to recreate the data base 
as it would have been had the error not 
occured. The maximum time lost will be the 
period since the last backup. Recovery 1s 
primarily manual and the amount of time to 
recover 1s based upon the number of updates 
since the last valid backup. It requires the 
maintenance of manual audit trails which will 
not be used unless the system falls, and thus 
may not be faithfully prepared. It is subject 
to human error m re-entry and the very real 
possibility that the original problem may not 
have really been corrected and may re-occur 
during the attempted recovery. Also, depending 
upon the application, new inquiries and updates 
to the file probably will not be corrected or 
allowed until after the recovery procedures 
have been completed. Despite the potential 
problems. the direct backup and recovery method 
works well 1n many situations, Including most 
program development systems, and 1s definitely 
the simplest to Implement. 

Audit Trails 

All backup and recovery schemes (other than the 
simplest) require the automatic generation and 
use of audit trails. An audit trail provides 
a history of events affecting one or more data 
bases. The level of detail maintained depends 
upon the situation. A simple analogy to an 
audit trail 1s a personal check register. 
Every check. deposit, and void 1s recorded. 
End-of-month may also be recorded to assist 1n 
periodic reconciliation. The reconciliation 
process Itself Involves checking the bank's 
records with the check-holder's to determine 1f 
they have recorded the same events. and thus 
have the same ending balance. In addition to 
use their reasonably temporary use In backup 
and recovery, audit trails may be required on a 
more permanent basis by auditors, accountants, 
and the tax authorities for their purposes, 
especially for data bases with financial. 
fixed-asset, or Inventory information. 
In terms of backup and recovery. the only 
absolutely-essential events on an audit trail 
are those which update the data base, Inquiry 
or epochal events may be useful to Include for 
security or hi stoncai -record purposes, but are 
not essential to record. with one potential 
exception. If a data base becomes corrupted. 
Inquiries performed afterward may be suspect, 
and special actions taken against the data 
base. such as month-end. may require 
repeating. These considerations must be 
balanced against the additional overhead that 
will be Imposed on the data management system 
by the recording of additional audit trail 
records . 

Examples of audit trail classifications Include 
the following, all t 1me-and-date stamped: 

beginning of programs. 

end of programs. 

bef ore-Image of updated records or fields. 



after-image of updated records or fields. 

Images of accessed records or fields. 

Images of Inquiry requests and answers, 

file dumps . 

file loads , 

user logons. 

user logoff. 

I/O errors, 

etc. 

Given that an adequate audit trail 1s 
maintained. several types of recovery schemes 
are made possible by Its existence. The 
following discussion Indicates the 
considerations Involved 1n designing recovery 
plans for various types of problems. 

Failure Reason Categorization 

Since the type of recovery applied to a failure 
at least partially depends upon the type of 
failure. the personnel responsible for the 
system containing the data base must either be 
technically competent to diagnose the problem 
(perhaps with the aid of checklists, 
flowcharts, decision tables. and other 
inanimate aids) or must be able to draw on the 
expertise of one that is technically 
competent. In practice. most failures will 
usually be due to a small number of 
recognizable classes and the operational 
personnel will probably become responsive to 
these problems very soon. One danger which 
must be guarded against, however. 1s 
complacency In terms of the personnel 
attempting to solve all problems with one 
method without regard to written procedures. 

System Software Failures 

The first step Is to Identify programs and 
transactions affected by the failure, The 
recovery process must restore the data base to 
a secure point before the software failure. If 
a before- Image of updates 1s recorded on the 
audit trail. recovery will Involve applying 
these Images against the current data base. 1n 
reverse chronological order. to back out the 
changes. Alternately. after-images could be 
applied In forward chronological order down to 
the point of failure against the backup copy of 
the data base to reapply changes before the 
failure. The frequency of update operations, 
the size of the data base, and the frequency 
and method of backup will usually dictate which 
of these methods should be applied in a 
particular case 

In the technical literature, these methods are 
generally referred to as backward and forward 
recovery, for obvious reasons. In those data 
bases capable of Implementing both types of 
recovery, the reason for failure will normally 
dictate which method should be applied In a 
particular case. The reason for failure will 
also dictate whether update and other programs 
may be quickly restarted without additional 
effort. If the system is transaction-oriented, 
recovery may be possible up to (but not 
necessarily Including) the last transaction, 
rather than the first 'transaction. It may be 
necessary to run other programs against the 
data base before or after transactions may be 
re-entered, to ensure integrity of the data 
base before full operations may be allowed. 

Hardware Failures 

The normal worst-case failure 1s the loss of 
the use of the entire disk volume(s) housing 
the data base. If at all possible, the audit 
trail should be kept on a separate disk device 
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or created on tape. if both the data set and 
audit trail are lost, the only recovery 
possible will prooably be to reload the entire 
data base and to re-enter all data base updates 
entered since the last backup was made. If 
the audit trail 1s secure but the data base 1s 
lost, forward or backward recovery may be used 
to help minimize the manual recovery effort. 

If the failure Involves only the loss of the 
audit trail, the data base should be 
Immediately backed-up to attempt to ensure that 
the worst-case failure (the loss of both the 
data base and the audit trail) does not 
occur . 

A compromise alternative, often used for small 
systems with relatively Infrequent data base 
updates, 18 to mark the updated records (with 
a t ime-and-date stamp or update cycle 
number). The records updated since the last 
partial backup operation may be periodically 
copied to another volume or device, adding to 
the previous after-Images there. Since this 1s 
a relatively fast operation (compared to 
copying the entire data base) and reduces the 
overhead of maintaining an explicit audit 
trail. 1t can be done more often, effectively 
forming an audit trail which at any given time 
resides partially Internal to the data base and 
partially external to 1t. In case of failure, 
the recovery procedure 1s partially automatic 
and partially manual, but usually 
cost-effective in the applicable cases. 

In any case of hardware failure, an attempt 
must be made to locate the source of the 
failure and correct 1t, 1f possible, before 
recovery procedures are Instituted. Depending 
upon the level of critical need for access to 
the data base and the level of data Integrity 
required of the contents of the data base, 

duplicate hardware. from the board to the 
system level. may be appropriate, as may be 
specialized hardware, such as un1 nterruptab! e 
power suppl les. 

Application Software Failures 

This type of failure 1s probably the most 
common >n young systems and second only to 
hardware failures In mature systems. Unless 
the structure of the data base is corrupted or 
the system crashes due to the error. the 
problem may lie dormant in the data base for a 
considerable period of time If the problem is 
detected quickly. recovery procedures as 
oescribed above may be used to return the data 
base to a point 1n time before the error. the 
problem may be corrected, and forward recovery 
may be used to re-update the data base 
correctly and automatically If the problem 1s 
not detected quickly, no pre-defined, 
automatic. procedures may suffice. since 
backups may not be old enough to pre-date the 
error or too much effort, time, and expense may 
be required to use normal procedures to purge 
the data base of the problem. Manual 
procedures and special -purpose programs may be 
required to locate and correct the corrupted 
records. 

In order to limit the time and scope of errors, 
several concepts often used by auditors may be 
Integrated Into the data base. Hlerarchial 
control totals Involve the use of records 
hidden 1n the data base which carry 
accumulators and counters representing some 
sub-tree of the data base, normally based upon 
a portion of the primary key. Then 1f records 
are dropped or added incorrectly or are 
otherwise corrupted, the problem may be quickly 
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determined during a backup operation, since tne 
control record will not agree with the records 
it represents. Another. non-exclusive, method 
used 1s that of the matrix control totals 
(sometimes known as cross-footing). This 
method operates in a similar mode as the 
hlerarchial method. but uses double totals 
arranged to check record counts and totals from 
at least two directions. It may be even more 
powerful than the hlerarchial technique, 
sometimes pointing to individual records with 
critical errors. 

Recovery Fa 1 1 ures 

Software. hardware. or human problems 
encountered during backup or recovery 
operations may very well be fatal to recent 
updates to the data base, or in some cases. to 
the entire data base. Temporary problems 
Initially require a restart of the backup or 
recovery operation, and may require a different 
method to be used. Permanent problems may 
require the restoration of an older copy of the 
data base and manual recovery procedures. The 
depth of alternatives for backup and recovery 
is determined by the cleverness of the data 
base designers and by the economics Involved in 
the critical ity of the contents of the data 
base. 

Fault-Tolerant Oata Management System Design 

In order to minimize the problems described 
above, certain design decisions may be made in 
the data management system The concepts 
presented briefly in the next few paragraons 
are not Intended to be all-inclusive but are 
intended to oive an indication of the methods 
which have been used and to help the reader 
understand the problems and proposed 
solutions. 

One technique used in many very large data 
management systems, such as credit-card billing 
systems. 1s the cycle or sub-data-base 
concept The data base 1s divided into some 
number of smaller sub-oats-bases , usually five 
to twenty, but sometimes fifty to one hundred, 
based upon a primary key. such as account 
number. I/O service routines in the data 
management system automatically direct 
inquiries and updates to the proper 
sub-data-base. This separation is normally 
done in a manner natural to the operating 
system software and I/O access system. but 
usually involves the placement of one 
sub-data-base per file or other logical system 
unit. Then one or more of the sub-data-bases 
may be disabled without affecting the remainder 
of the data base. Rotating schedules for file 
backup may be implemented while the system 1s 
up (except for the sub-data-base being 
backed-up). In case of hardware failure, there 
is a high probability that only one 
sub-data-base 1s affected, 1n which case only 
that sub-data-base may be taken off-line, 
recovered. and be placed back on-line. Even 1f 
partial or manual recovery procedures are 
required. they will probably be restricted to 
only one sub-data-base, thus tremendously 
reducing the recovery effort. The division of 
the large data base into smaller ones may also 
be very convenient for off-line or ancillary 
processing, such as for billing operations. 
For example, if the data base were divided Into 
twenty cycles, one cycle could be billed each 
working day of a month, usually leaving several 
spare days. This 1s. in fact, the method many 
large credit-card processing centers use and is 
the reason that the billing date cannot be 
changed without re- Issuing the card with a 
different account number 
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Another technique often employed for data bases 
with very few updates 1s the pseudo-update 
method. The data base 1s not updated on-line, 
but the updates are saved In another data 
base. When inquiries are made Into the primary 
data base. the Information from the primary 
data base 1s automatically updated with the 
Information from the secondary data base, 1f 
any. Although this causes a slight time delay 
due to the extra 1/0 activity required to 
service an Inquiry, the primary data base 
remains unmodified, with all of the changes 
concentrated Into the secondary data base, 
which may also be used as an audit trail for 
offline updating and other processing. 

Most data management systems use indices to 
relate external key values, such as account 
number, to Internal Information locations. The 
method of updating the 1nd1c1es when the 
Information In a data base is changed must be 
carefully planned, balancing efficient use of 
the computer system with fall -safe updating of 
the data base indices and information 
records. Several on-line data management 
systems 1n current use maintain the entire set 
of high-level indices in memory and update 
them on disk only when the on-line monitor 1s 
being shut down. Obviously. in case of an 
abnormal termination. the data base 1s left in 
an Invalid state if any records have been added 
or deleted, since the indices to the records 
would not have been updated permanently on 
disk. Several other on-line data management 
systems m current use refresh the data base 
and indices on disk whenever records are added 
or deleted. This technique 1s slightly slower 
per update but is superior from the criteria of 
data base integrity. However, even this may 
not be sufficient to always ensure the 
agreement of the data base records versus the 
data base indices, In the case of several disk 
acceses to a data base. the order of the 
acceses must be planned to minimize the damage 
If the sequence 1s not completed. Thus 
Information records should be written before 
Index records pointing to them are written. 
Index records should be written before header 
records, etc. However, when using higher- level 
I/O access systems, the order of disk accesses 
may not be under program control . From a 
survey of several major I/O access systems 
currently 1n use on several types of computer 
systems, from micro to mainframe. the I/O 
systems seem to be designed for maximum, not 
minimum, damage to the data base In case of 
failure during the addition or deletion of a 
record. A compromise to the constant updating 
of the Indices to a data base, which 1s 
independent of the order problem just 
discussed. Involves updating the Indices every 
"n* accesses or "s" seconds, whichever comes 
first. This method 1s also used by several 
data base management systems in current use. 

Since humans are an extremely Important element 
of any data base management system, they must 
be considered very carefully in the design and 
Implementation of the data base. applications, 
and backup and recovery systems. Written 
Instructions on the operation of the computer 
software and hardware should be provided, as 
well as personal Instruction. in case of 
complex or new procedures. The maintenance of 
a manual audit trail for an appropriate amount 
of time after the data base updates have been 
completed 1s sometimes Ignored but may prove of 
tremendous value m some of the situations 
described above 

Summary 



This discussion has presented some of the major 
concepts Involved in the design of backup and 
recovery oriented data management systems. The 
primary point 1s that the backup and recovery 
procedures must be Integrated Into the design 
and operation of a data management system for 
maximum functionality, effectiveness, and 
preservation of data Integrity. The design of 
the backup and recovery system, like that of 
the data management system overall, 1s governed 
economically by all the local tradeoffs and 
priorities related to the management of the 
system. 
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BASIC EwBug ProcAdurSi 

Ma 1 f uhct lOft 4 that may have bean detected from the preceding 

operation* will obviously need Co be checked out. If It Is s cats of a 

•el functioning key. the voider connections of the sal functioning unit 

vhould be inep*ct*d- It nay be checked with an ohmmater to verify contact 

cloture when the key le depressed. * few key a have been found that do not 

return to their original potation after depression. Many uvea this My be 

fixed by raeovlnq che key cap end spring retelninq wsther. The return aprlng 

•ay now be ■ttetched to apply e little voce return force and then reaeaaable. 

If a switch problee, ia not cured by one of these actions r Chen a replacement 

switch should be obtained. 

The moat cotmon mal function at start up ia Che failure to achieve 

the dath prompt sign After a nonentary t>pr civics of Xhs revet button* ft 

Hi function indication that haa been seen IS where the display! dimly 

indicate all B's except the first oner which vey have a rero in it. Thia 

indication la a clue than the *rronq craiialstora for Q through Q on the 

I/O board have been packaged in the kit ervd Installed. They ahould be 

KM 190 7 unit!, while packaging irron have tupplled HPS2272 devicet in a 

few kit*. The 290? devices are P*rt"i d while the 2122' a are h"PN*« and 

basically an inverted display is obtained- Hnoth*r mil function Indication 

is where there ia no display At ell. Thil indicate* that the ayateft h*s 

failed to properly execute iti init i*l nation program And may be doe to 

A Variety of reasons. Haay tioei this can be traced down in a methodic*! 

faahlon ae indicated in the following Material, it is normally desirable 

to utilize an oacilloacope. Although sow* valuable Information can be 

obtained with a vuitiBatar set on « low dc voltage scale chat adequately 

covert a five volt range. Care must be taken with the interpretation of a 

multimeter reading, for example. A mode thAt should be exhibiting a ItSAdy 

positive logic on* or high condition may indicate a voltage lower than 

expected because of loading caused by the multimeter on an HOS semiconductor 

device- The phase On* and phase two clock leeds, when properly operating* 

will read something below *.5 Volti becsuss of loading and the averaging 

effect of the meter on e cyclic vavaahape. The following ducuaaion assusma 

too use of an oscilloscope. Device numbers referenced correspond to those 

on the schematics supplied with the kit. 

An initial check Should b* made of the eigne 1e on the individual 
leads of the HCoBM procssaoi Jlin the reset switch held in the depraii.d 
state. This check can be quite revealing of possible improper connections. 
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Table I indicate* the signal* that should be olmrwd in this quasi-stable 

aituatlun. In luny cnntlqvMtiam other than the 02 kit. the data but 

will diaplay the Jiit* word indicating, the moat il^ivlficint byte of the 

rat tart address. Thi* is because i he *ddr»ai. of that byte r*apOftd4 to th* 

prsavnt It ate of the *ddr*t* by a f hSHadac i n* 1 rfTEl and the read/writ* 

eignsl it high sffecting a read operation* On tha D2 kit, however. 

eelectlon of tha *0* with tha reitert bytes la inhibited btcaun tha Valid 

memory eddreee <VMA» signal la low and la Hid lit tha decode proceee by 

Ull. without a device being eddreassd. tha D2 kit data Unas all indlcats 

a Ionic tero oc lov laval. Under thle reeet condition possible shorts of 

the eddrvss laads to ground (e»cept A 1 will ihow up and poaetbie shorts to 

V or an address laad will a how up on live data llnaa. A complete chack of 
cc 

th# processor pins will varlfy propar oparatlon of tha clock and processor 
control Laad stats*. 

If observation of the signals on tha K*D plna doas not provide a 
Clus to faulty operation, tha signal a ifi Tabl* X may be utiilxeJ for th* 
corresponding pins on tha J-6ug WOK (UdK tha J-*ug scratch pad RAM (0131. 
and tha intarfaca PIA (U21I. This typa or chack should be «ede with tha 
proba right on tha dsvica pin to chack for elonel continuity through the 
■older eonnectlane. 

If th* pr*c*dmq technique of i tins l observation in th* retet 
■ode doas n*A nolata tha problem, wevtahacat My ba observed on th* 
various pins in tha opsreting staca < relet switch normal I. The system 
Should tw tm eye 1 in? Pud*. Ii should be noted that tha vaveShape* nay 
not ba as titan as night ba espveted because of imnat croaatalk and scop* 
laad ground loop pickup* however ► tha logic laval ■ ara uitully within tha 
specifications at tha tin* thay should ba. Thia typa of obeervetton can 
pick up posslbls shorts between two addraaa llnaa or two data llnaa that 
would not neve shown yp in tha quail "Static observation a r« This chack nay 
alto reveal a counter typa operation on the addraaa bus . that is tha A 
laad will have a fifty percent duty cycle vevaahap* that ii half tha 
frequency of tha A Q waveshape, a } vlU ba half tha f regency of Aj, etc. 
Thia will occur if tha processor has resd snd esecuted an undefined 
operation code *.q.< a 90< Cmecution of eoch an op code can put tha 
processor Into this cyclic mode and only a reatart will allow it to recover. 
Such oparatlon ia indicative of aA Improper addraaa and/or data path 
between Che RdK and the KPU and thaaa laada Should, be examined and tested 



If signal* appear sat la factory on tha microcomputer board, the 

problem amy reside on the I/O board or the cabling between the two boards. 

Tha display ■■ wall as key cloeure detection is dependent on periodic low 

Isvele on plna 3 and 5 of devlcee U7. UB, and 09 on the l/o board aa 

lAdicetad in Figure 2. Pine 1 and 6 of these devlcee ejust bo et e high 

level. Absence of propar signals should be treced back through the input* 
of these davlcaa iplne 2 and 7> and the ceble to pins 10 through 15 on 

the lnterfeca PIA (U21I on the microcomputer board. The? collector of 

on th* I/O board Should have periodic high lewele on it while the other 

transistor* (02 through Q7l should rasialn low. A mal function of an 

individual display digit nay usually ba traced With these Signals to 

determine improper connect iona or perhaps a faulty display device. 

Signal a on tha data selector (13101 on the I/O board say Indicate 

poaelble probleai araaa whan trying to key in Information or commends. The 

signal lewele appeerlng on pine 3.4,5. end 6 ere aaquentially gated to pin 

f under combinational control of the aigtkala on plna 2 and 14. Thus a low 

level placed on one of th* input pin* by ■ My closure should be traced to 

pin 7 and back through th* ceble to pin 9 of tha Interface PlA <U21I. 



Caaaatta Interface debugging 

One* tha basic *1 e tveoftpu t* r ayaten i* up Slid running, such C*n 
b* liimtd about eacroconput* t inatniction* end operation by saying in abort 
progran routinae. tracing the individual Inetructlone, and obssrving results 
by register examination. Thar* cdmi a tina, hovevar, whan a prog ran is 
keyed In and It la deeireble to etore it on an audio caesette eo that It can 
be later loaded, back in without the necessity of reteylng the program. 
Thia la th* function of th* r (punch) end L(load) keye. When properly 
operating, a 2i mlllivelt peak to peak 1200 and 2400*? Upace and mark 
respectively) eignai eheuld be obiervad et the elcrophone tei^lnal when 
the punch routine la aet up end executed. This elqnel when recorded on s 
ceesetta recorder may be played beck audibly to verify e recorded eignai. 
Whan In tha load function, the eignai applied to the caaeatte earplug 
connector ebould be set up with the volume control to have a J»$ - S Veil 
paait to peak signal for proper operation. If th* recorder i* equipped with 
s tone control f it should be lit auch that the level of the 1200 and 3400HZ 
frequencies ars of equal magnitude ♦ 

Tha saeiest wjy to verify proper operetlon of thia portion of the 
circuitry is to punch e staple program that has bean keyed into memory onto 
a cassette, mmenterlly turning off the power aunply to the all will daetroy 
tha original program in tha kit memory, out it may be reloaded by ua* of 
Lb* L key after tha casaatt* has been rewound and the system restarted. 
Proper operation la indicated by th* reappearance of in* dash prosit diaplay 
after tha program has bean loaded, vhich follow* a recorded 20 aecond ell 
data smrks (logic l's) preamble thet. preeedee the actual proerao on the tape. 
Kaistartce of th* original program reloaded into the same memory addresses 
amy be verified with the suoiy alanine function. Abeence of th* dash 
sonltor after an appropriate period of tism obwloualy Indi-cstss a malfunction. 

TH* 10 aecond preamble of all data marke atored on th* cassette it 
a good signal to help in th* debug process. tv*n though th* data is all marks, 
tha Signal haa a aingle Space for each data word and aigniflva the start of 
that data word. The ooet coemon aympton of a malfunction in the caseatte 
interface i» th* failure to establish the proper clock Signal to gate data 
into the ACla (U2JI on the microcomputer board. Th* proper clock cen b* 
detected by aetting uP the oicllloaoope to aync on tha ceceive data eigne 1 
on pin 2 of th* ACfA« while executing the load function with the second 

preamble. The elngle negative going apace tranaition in a word can be used 
to externally aync the scope and obaerve a eoocsiete word tin* frame. Once 

th* sync is established, a rewind of tha casaatt* tape and repeat of th* 

load function will allow looking at th* receive data clock signal on th* 

Acta (pin SI to verify that a positive going edge occurs very near th* 

middl* of th* ■&HH* space bit interval (See figure 3) ■ A dual trace scope 

Is very handy here, however , it is possible to check thia using a einal* 

trace icope with asternal sync aa described. If th* proper data and receive 

clock waveforms ate not observed, than a tracing of the clock and data 

eignai pacha through the cable and dewlcae U17< Ull. ula, U20, U12. and 014 

may be necessary. Typicel weveehepee that should be observed through this 

ssctlon ars shown in Figure 4. 

If it 1* determined that proper recording signs) a are not present 

during the record function, examination of the eignala during the punch 

operation on th* multiplexer <U20) nay be revealing. The data levels cooing 

out of th* AC1A trsnsmic dsta pin (U21, pin el ahould appear on pin 11 of U20. 

A L700H2 slgnsl should be observed on pin 12 end a 240CMZ signal should be 

eptwaring on pin 13 of u*20. Failure to obaerve theae tone elgnele amy 

Indicate the abaence of a transmit clock HflOOttft) on pin 1 of 111? or pins 

J and ■ of UlJ. Th* m signal should be high lp*n 10 of tlJOl in the punch 
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arxSa %o anaJbl* n<r\*iing oul: or pin IS of ti20. (feaarvation of the** il9Mi« 
thould L*olata m punch salt unction. 

Conclusion 

It »hould b* ra**ph*aii*4 that »it Hit a* I function* hav* bttn found 
to ba c«u*«d &y Improper aoldnr cOonoction* vith tha M^or job bal<i9 * ca»« 
of oct«r«irting the location of tha bad Cvnnactioni. Th«r« have bean 
Lnatanca* vh«f* wron* part* nav* b**n includad in th* hit. *M* h*a nit 
of tan b**n transition, which c.n t* aully ovarlwhad during th* construction 
pnu*. Only in r*r« llWtweu luv* dafaetiva pnrti b**n a pioblti, but thi* 
lhould not b* rAJlid out Ui th« debug pzoca»H. 

Th* naad to Apply dabu9 procadure* to 9-1 * kit yp md running can 
b* Irfimtlp fi ttfrwavar, the ddb^q prrcali can provida a lot of Lhtifht Into 
tha Actual oparation of a kit, which can b* • vary aducatlonal axportanc* of 
its own. Tha Attiiwnt of 1 tu#plata propar function in* ay acta will provlda 
tha umi with an aKtranaly valuabi* Uarmrve tool ply* th* pota-ntial of a 
atand alon* atcrocoapuc* r for hn uniqu* and u» application. Raaulta bayond 
thl» point *t* only llBltad by tha LnqanuUy and axpar i»nc* of tha mat, 
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Low Cost Winchester 



Oevld J. Gravoe 
3llA Town* Oulldlng/D) 
University of Pennsylvania 
Philadelphia, pa, 191*4 
(21*) 898-7951 

Som tlaa ago I had decided that those two Minifloppy drlvaa 
wblch ■■•sad so sirvtloui 5 yeara ago juat weren't adequate any 
•ore. With leas than 1MK of atorage each, and PL£K plua a few 
utilities filling up one of them, I found that I juat couldn't 
work effectively on a moderately large progrea. However. 1 waa 
undecided what to do. With doublo»eldod, double-denel ty, and 
double-track optlona available (not to mention the added cholcee 
If B* rather than 5* drives wsre chosen) I could get up to about 
a.8M per new drive, but auch drlvaa are not particularly cheap, 
and a new controller board would add aeveral hundred dollere to 
the total coat. A Wlncheeter hard die*, eeoaed the better 
solution in atorage per dollar Invaated. Unfortunately, the 
entry price Into the hard dial: market until very recently has 
been quite ateep. 

When I aaw a in drive advertised for $661* with a coapanlon 
Intelligent controller for 3511, I knew that thla waa the enewer 
(the vendor. Computer Dynomlce, has sn sd elsewhere In this 
leeue). A commercial power supply, connectora, ceblee, etc. 
added another 6206-308 to the total price. I had an old tape 
recorder case which could neatly house the drive, controller, 
power eupply, end a fan (ebeolutely eeeentlell). I now have a 
ayatea with the two ainiflopplea (drlvaa and 1} and the 5K 
Wlncheatar configured ea drivea 2 and 3. The herd disk could 
have been configured at a elngle drive, but the 2-drlve 
errangaaant peralts becking up files end generslly is mors 
convenient. In sny esse, I will heve no need to add another 
drive for quite eoae time. If and when I do, a elaple re-wrlte 
of the driver prograa csn convert it to s single drlvs. in the 
reaainder of thla and a eubeequent note, I will give a 
mini-tutor lei covering e few facta about Wlncheetore, FLEX, and 
the hardware and aoftware needed to interface the two. Although 
I would not suggest thla as s project for s coaplete neophyte, 
the oversll job Is not psrticulsrly difficult for seasons with 
aoderste aanual akllla and soas experience with hsrdwsre end 
softwsre projects. 

To bsgln with, PLC* Is designed to hendle up to 4 drives, 
esch of which csn have up to 256 tracks, with 256 ssctors (of 256 
bytee eech) per track. This turns out to be l&M bytes per drive. 
The orlglnel alnlflopples heve only 19 sectore per tree* end 35 
tracke, so with these Halts TSC left plenty of rooa for 
expended cepeclty. Winchesters heve one or aore stiff and very 
saooth aetel discs costed with aegnetlc aaterlal end permanently 
eealed In a vary cleen environment. These and other dealgn 
features such as spsclsl low-flying read/write heeds allow high 
recording deneltiea. In fact, the recording deneltlee seea to 
be contlnuslly incresslng, which results In smeller diaca. higher 
capacltiee, or both as aanufacturera coae out with new aodela. 
The current aoat commonly used drive hss ST discs or pletters, 
esch disc hevlng s R/M heed on both top and bottoa surfecee and 
holding S or 6N bytea. The drive on which thla note la baaed (e 
Shugart £A )Ht) la an I" drive with the aaae capacity. Being 
eoaewhat older, it is available at a lower price then the 5* 
drlvee, but one paye for this In the fore of a larger aire, 
higher power conauaption, and higher heet production. At the 
other extreae, e 3.9" Wlncheatar has been announced recently by 
Sy Queet Corp, which holda 6.J8M on removable certrldgee. These 
certridgoe, with a aelf-cloelng door, coablne the beat features 
of the floppy (multiple copies for backup} and the wlncheatar 
(high cepeclty), and aay eventually revolutionize the 
aaas-storsge scene. The hobbyist will not find the letest 
technology like this micro-Winchester st bargain basement prlcee, 
but it haa been predicted that the flarca competition in thie 
field will reault in algnlflcant price reductlone In S" drlvee 
within the next year. Even without additional price reductlone, 
though, the Wlncheatar should be aarloualy coneldorod for 
advanced peraonal computer systems even todsy. 

Ons concept which miy not be f ami Her to the floppy disc 
ussr Is thst of the 'cylinder'. All n/W heeds (2 heeds on a 1 
dlac drive, 4 on e 2 dlac model, etc.) move In end out 
elmulteneouaiy. A elngle phyalcal location for the heada la 
called a cylinder and contains all of the trscks on ths top snd 
bottom of the diec(e) st thst location. The aectore in ell 
trecke can then be concatenated to form a larger number of 
aectors In the cylinder. Por example, the SA 1602 can support J2 
sectore of 256 bytee each per track. The top of the dlac could 
be called sectors 1-32 and the bottom celled aectora 33-64 If one 
wlahed to configure the drive ea e elngle entity. Thle etrategy 
reduces the e mount of head Movement needed to read or write e 
file. A two pletter drive euch ee the SA 1184 could heve 128 
ssctors per cylinder. (n my cese, configured as one drive per 
eld», the cylinder number cen b» coneldered equivalent to the 
track number In the fallowing dlecueeion, and for the SA 1162 
cen range from to 255. 

The Weetern Digital controller card, the WD 1010/ contslns s 
fsst microprocessor which mskss Interfacing quite eesy. It cen 
tranafer oP to 4.14H bytee/eec, control up to 4 drlvee, 
eutoaerlcal ly ganerete and check CrC codoe, and 1 f en error ie 
detected, automatically read or write the dete again. On read 
and urlte eector commende, the controller automatically sends 
commsnds to the drive to eeek the proper cylinder. A 
particularly velueble feetur* of the controller is thst It csn 
slso hsndle the Quentum 2101 end Seegete Technology ST 506 
drlvee with et moot e f»w parts snd wiring changes. Ths Seagate 
la a 5" drive, end Its control interface hee become somowhst of 
s de facto stsndsrd, so a number of other drives should be 
coepatlble ss well. Furthermore, Western Digital hes recently 



ennounced the WD 1001 , which le promised to cost leee end 
provide error correcting features, the WO 1102* which will 
hendle both floppiee end Winchesters, snd 2 other controller 

bosrds ss well. There le thus reeeon to hope thet the 
Information preeented here ehould reteln some value for quite e 
while. 

CONSTRUCTING A SYSTEM, 

Now, on to the details. In addition to the drive end 
controller, one needa an epproprlete power aupply. I choee 
model CP )B4~A by Power One. If the A eufflx la omitted, one can 
aave a few dollara by aecrlflclng 121/241 V compatibility and 
electrical Ineulatlon eetiafylng European eefety etendarda. Two 
50 contact and one 20 contact card edge connectors sre needed, 
in eddltlon to one 51 contact, one 41 contact, and one 20 
contact heeder aockete (for duel rowe of pins on 0.1" cantera) . 
The 40 contact eoctet will mete with a vertical heeder otrlp 
(which should alao be purcheeed) on the 6809 interface boerd. 1 
atrongly advise getting connectors which csn be equeesed In e 
vlee to automatically pierce the Ineulatlon of ribbon cablea and 
make contact with all wlree slmultsneously . Making thst msny 
solder connectlone would be a horrendoua taek, and the 
rellebillty of connection with the crimp-on eockets Is excellent. 
A continuity check le still, of couree, neceeeary. Three feet 
of 4B conductor ribbon ceble, end enough 50 conductor end 28 
conductor cable to connect the drive and controller ere elao 
needed. The latter two can be up to 10 feet in length If one 
chooaee to asperate the controller from the drive. The computet 
end controller, however, muat be eepereted by no aore then 3 
feet of ceble. Several power cable connectora alao are 
required, but if you cennot obteln them, you can improviee ee I 
did or aolder directly to the appropriate points. In mounting 
the drive and other components, you muet be careful to provide 
adequate nix flow. A good traction of the total heat Is 
genereted by the AC drive motor. The fins built into the motor 
and the edjacent alots in ths cover of the SA 1012 do not 
provide much help In removing it. 

The Interfscs to s 6809 system is fairly straightforward, a 
verelon for the 6010 AND PLE* 2 should not be psrticulsrly 
difficult. The NC6675 clock generetor hss s "memory ready- 
input, end 6000 systems using this chip should be eble to sdd s 
wire to the MRDY bus line (after connecting the reaet button 
directly to the CPU card and cutting free the trace to what uaed 
to be called NRESET). 1 have not yet tried to do thla, however, 
ao there may be e few problems thet I am unaware of. An 
Improved verelon of the wire wrap prototype 1 will deer rl be here 
is being committed to e printed circuit dealgn and ehould be 
available by the time thla appeera In print. (Drop me a line if 
you are interested). I alao have a Color Computer. If enough 
IK fsns sre Interested In s Winchester, 1 might be persuaded to 
work out the detslls for this system too. oaelcelly, the WO 
1011 requires 1 sddrsss lines for the eight registers It 
contains, 8 dsts lines, bosrd select, reed snd write slgnsls. 

Itself. This Is an area which obviously should snd will be 
Improved. Another obvloua area for Improvement la to uae only 
74LS devlcae, rather than the mixture of regular and LS TTl. 
which my junkbos provided. The purpoaa of the flip-flop la to 
cut ahort the write pulee ee aoon as the WO 1000 Is rssdy to 
sccept dsts, elgnalled by NROY going high, rather than after the 
6089 WRXTK elgnel goea nigh. I found thla re-eynchronl tat Ion 
eaaantiel In my ayatee. I have not teated tbls Interface with a 
2HK* procaaaor, but aee no reeeon why It ahould not work. The 
diode prevents MRDY from netting the system If one wishes to 
opsrste with the Winchester turned off. (n the circuit dlsgram, 
oval-boxed symbols refer to the SS-58 bus signala. Sullet-ahaped 
boxoe encloae numbera referring to the WO 1800 hoat connector, 
ttomoe are alao given for thoae algnala which era not obvloua. 
All even-numbered controller 11 nee (not ahown) ahould be 
grounded. 

The uee of NROY to temporarily atop the 6609 proceaaor by 
clock atretchlng ia essentlsl. The WO 1000 will occsslonslly 
take up to 6 mlcroaeconda to accept or deliver data, depending 
on what phsss of Its operations ia taking place when a commend 
errlvea. In my caae, none of the other parts of my ayatam uaed 
NROY, and I waa unaware of a problee (mentioned to ae by Mr. 
teffl which at flrat prevented it froa functioning properly. 
Pour early production batchea of 6609 cblpa (lot niuabere G7P, 
TSA, P6P, and T6N) do not properly atretch the C and algnala. 
If your CPU haa any of theaa lot nuabera atamped on It, as mins 
did, the eaaieat solution la almply to replace the 6609 with e 
new one. Motorola outlinea a "fix" In the 6809 Information 
bulletin, but it requlree the addition of extra componente to 
the CPU card and probably la not worth the trouble now thet the 
CPU chip ltaelf la leaa than $15. 



The only difficulty I 
orlglneted from an Incorr 
Although the WD 1666 ma 
eector aize, theee do not f 
Inetalled. Thla problem la 
Computer Dynamlce, but Mv 
sector RON aa atandard 
ROM. i would suggast cant 
uae the controller with a 
to make uae of my Inter 
different parte and wiring 



had in qettlng the system operational 

act RON in the controller boerd. 

1 discusses commands which select 

unction unleee the correct ROM is 

now msntionsd In s sheet Included by 
lr wo 1600 bosrds come with s 512 byte 
unless you specify the 256 byte eector 
ectlng them directly if you wleh to 

drive other then the SA 1602 in order 
tecs and aoftware, beceuee of the 
which might be needed In auch a caae. 



Aeeumlng that everything hes been properly connected (end 
et leaat triple-checked), the flrat teet would be to uae SBliCl 
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or other monitor to read locations SE039-SE637. Location SE032 
should contain 5P£, location 52037 should ba SAF, and all others 
should be SFT. IE this test Is satisfactory, store <J0 In SE034 
and then S8P In SE0J7. The drive should enlt a high-pitched 
a b«ep" as the stepper motor rapidly novas the heads to the 
resat , and a wait line connected to HRDY. 1 have chosen to 
lncorporata two 2016 static SAM chips (2K x B each, but one not 
fully used) on the Interface board as wall, adding 3.75K of 
nanory to ay systan. The disk driver software resides In alnost 
2K of this memory. By locating the memory In the SZIBB-SEPPP 
area, 1 have "hidden" It Iron prograas which search for the end 
of contlguoue aaaory, and It will not Interfere with these or 
any other standard prograas, SBUCE doea not see it either and 
reports only 56K rather then 59.7SK of memory In the systan. 

t have chosen to put the Interface circuitry and this 
aaaory on a 50 pin csrd rathar than use a J8 pin I/O card with 
the lntertece addressed at SE038-SE03P. This is beyond the 
output port range in ay system, which has B ports st 4 addraeeee 
each fron $£000 to SE81P. On newer systeaa with 16 addresses 
per port, SE098-SE09P night be a better choice for the Interface 
address ♦ Two wires can bs exerhenged and the circuitry should 
work et the higher eddreeaae. (Exchange A7 and A3 to the decoder 
gates but not to the aamory) , 

It goes without saying that the motherboard must coaplataly 
decode output port addresses In order to implement this scheme. 
Alexander has published a aethod to do this on older MP-B and 
HP-B2 ■otherboerde by SWTPC (eee April 19B0 6B Micro Journal, p. 
23. A number of other motherboards, such as those by Clmix, 
Helix, Thomas Inst ruaentat ion, and Data Syateas 68 appear to ba 
fully decoded and should require no nodi t lcatlons . My interface 
uses up 16 addraaaea rathar than B because the A3 addreaa bit le 
not decoded. Hote that only 1.75K of the lower 2016 RAM Is 
used, which leavaa 2S6 addresses for output ports. Since even 
the new 16 sddress per port systea uses only 128 addresses, this 
should be adaquete for virtually all ayataaa. A 2716 EpROm 
could be substituted for either of the 2B16's by tying pin 21 
of U7 or UB to 5 volts. Since 1 have awl tch-eelectable 6888 and 
6B09 CPU's, I have added the relay shown so that all of these 
addresses can ba In the S90Q0 range rathar than SE030. If this 
feature Is not needed, the relay and associated parts can be 
omitted. Many CPU cards permit lnaarting a 2K X B RAM chip froa 
$£800-$£PPP, so the extra meaory would not be needed by everyone 
building an interface froa scratch. The only thing sacrificed 
would be the ability to aove the aeaery eddress along with the 
output port address If It were switched. 

A 74LS245 is used as the data bus driver. This was 
convenient since It trensal ts Inverted SS50 bus data to the MO 
1300. t have modeled ay software routines after those written 
by Robert Zeff, and these contain commands In the Inverted form, 
if this inverted data In asthetically unplaasing to soma, a 
74LS64B may be substituted (it is pin for pin compatible with 
the 74LS245) and all the softwsre rewritten with the commands 
and bit tests replaced by tholr complements. Mote that while 
all signals between the computer and the WD 1000 ere buffered, 1 
have not buffered all of the address lines to the Interface 
Innermost cylinder* An $FP In SE834 and another S8P in SEBJ7 
should cause another beep and a return to the outermost 
cylinder. This action csn be seen through the plastic cover of 
the SA 1002 and la a rather startling change fron the slow 
track-seek ing common with some floppies. In each case, 
re-examining location SE031 will ahow that It contains SAP, 
signalling successful completion of s command, rsther than the 
SBP that you stored there. Location SE034 is the cylinder 
register and SE037 the command register, and you have Just 
Issued (the complement of) commends to seek the highest and 
lowest cylinder numbers by this sequence. A 
return to-cyl inder-zero command can also ba given simply by 
issuing a 'restore* command (put an SEP In SE037). three of the 
registers, 0,1/ and 7, are "read only" and "write only", Oo 
not expect to be able to store and retrieve data there as you 
can with normal memory locations. If everything works as 
indicated, there ia a good chance that no mistakes have been 
Made and that you are ready for the softwsre which will be 
published no*t month. Tha final result of these labor* will be 
a eyatem which reports 8160 free sectors when a CAT 2 or a CAT 
3 comnand Is Issued In PLEK rathar than tha 340 sectors you have 
been accuatonad to with nlnlf lopplee . 
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DMS NOTES 



Bill Adams 
21 Larch Road 
Briarcliff, K.Y* 10510 

The term "Data Management System", or "DMS** refers 
to a set of program! designed to facilitate the 
implementation of generic applications. This loose 
definition is intentional since DMS's typically 
vary in capacity and functionality! Generally a 
DMS can be thought of as something between an 
operating system and a user application* both in 
level and in communications between these 
entities^ 

In this writing, it is my intent to explore some 
of the rationale and design of DMS's, with 
particular emphasis on DMS2/VM, which I wrote for 
Westchester Applied Business Systems. In preparing 
for this article, I soon discovered that it would 
take reams of paper to explore all facets* and 
that time and print space would be constraints* I 
will attempt, therefore, to concentrate only on 
certain important points, and willfully omit 
others. 

Before jumping directly into DMS architecture! it 
is necessary to define some terms. The subject of 
this article - Data Management - suggests two main 
catagories, which, appropriately should be 
understood* First, the data portion. Most DMS's 
employ "field** to mean an indivisible piece of 
data, usually of fixed length, to which a name or 
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label is givtn. Fields usually have attributes as 
to the type of data they contain, such as 
"numeric" or "alphanumeric". If wt classified the 
Basic language as a DMS (a very loose analogy) wt 
would find string and numeric variables available 
with single letter "name" values* DMS'i normally 
provide a wider range of field types to accomodate 
various data formats. Field names are usually 
large enough to allow for meaningful 
identification by the user. DMS2/VM for example 
provides for alphanumeric, numeric, integer, 
decimal coded, hexadecimal and scalar date field 
types with up to eight character field names* 

The "field" ( which can then be thought of as a 
fixed-size, variable piece of data* is the 
building block of data management systems. By 
itself, however, it is quite useless and must be 
related to other fields in some way. A telephone 
number, for example, is associated with a name. We 
therefore group fields together by placing them 
adjacent to form a "group" or a "record*. (The 
term "group" under DMS2/VM implies hierarchical 
organization and will be discussed later.) A 
"record" may be thought of as a line of data which 
has been formatted into fields. If we were to type 
a record with a typewriter, we would first set the 
tabulation mechanism* then type each field 
(justified left or right) after positioning to the 
corresponding tabset. In this manner, multiple 
records of the same format, when typed, form 
vertical columns and result in an ordered* easy to 

A collection of records is referred to as a 
"file". Our paper version of a file produced by 
the typewriter, above, is closely related to the 
internal structure of a DMS file, such as that 
stored in memory or on disk. Memory and disk may 
be thought of as an array of "bytes" which may 
contain letters and numbers, and like our 
typewriter page, may be "tabulated" or "formatted" 
into fixed length fields, records and files. Since 
internal bytes can represent up to 256 values, 
certain field types such as numerics can be 
compressed into a lesser field size, so that the 
overall internal record and file sizes are 
reduced. This is particularly desirable on small 
systems, since it permits larger files to exist on 
limited physical resources! eg; floppy disk. 
DMS2/VM uses 2-for-l compression on all but 
alphanumeric fields. 

We skipped over "group" previously. Under DMS2/VM, 
it refers to a collection of adjacent fields which 
are logically separate from another collection of 
fields. Fields, thus, belong to one group or 
another. Suppose for a moment that we named the 
columns of our typewriter output as NAME, SSNO, 
WEEK, MOH, TUE....SAT with the intent of recording 
hours worked for a number of employees. Furthur, 
we will also keep our records (sorted) by NAME and 
WEEK so that missing or duplicated records can be 
easily identified. If this is the case, we will 
find that NAME and SSNO become redundant within 
adjacent records (52 occurences per year) while 
the weekly data, (WEEK, MON - SAT) is not. DMS2/VM 
allows us to define these fields within separate 
"groups"* which are treated as subrecords of the 
main record, and which are suppressed if 
redundant. This scheme establishes levels of 
dependency! where the leftmost group is considered 
level 01 and the rightmost 02. Lower levels (02) 
are said to be dependant on higher levels <01). 

While the logical view of the file is still one of 
tabular form, the physical contents consists of a 
series of groups, ordered as 1 ,02 ,02. ..01 ,02... 
Properly applied, this hierarchical structure can 
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substantially decrease storage space required, and 
permit larger (effective) files on existing media. 
DMS2/VM provides for up to 12 group levels and 
automatically suppresses redundancy for all but 
the lowest level group. 

One last definition in the data area. "Database" 
has been used to refer to anything from a 
sequential file to a hierarchical structure (as 
above) to a network of files 'interrelated by 
pointers or keys. Generically, it refers to the 
collection of all data for an application, somehow 
organized to be accessible. Normally, the 
relationship of data within a database is governed 
by the functionality of the DMS, which leads us 
into our second set of definitions? Those for the 
management of data. 

In the context df top-down deelgn* we have just 
defined the first level of a hierarchy. This is 
sometimes referred to as the 'what' portion as 
opposed to the 'how-to' portion. In essence, we 
have also described many applications! which for 
our purpose is quite desirable. But now our task 
is to further define these design components into 
more discrete functions. 

I will not elaborate on the file definition or 
update functions of DMS systems, but rather 
consider them as "trivial". They are in fact 
simple programs within the DMS2/VM system which 
provide editing capability on the format and 
content of a database file. More important is the 
manipulative capability of a DMS in terms of being 
able to process and format the entered data. Here, 
I will not attempt to develop rationale! but will 
rather report on findings. 

Normally the processing done by a DMS consists of 
a series of predefined generic functions* which 
may or may not be done based upon user control. 
These functions typically include the filtering of 
input (record selection), sorting, lookups» 
arithmetic! accumulation and totaling, and the 
formatting of output. The output format may 
contain only fields of interest to the user (field 
selection) and may be directed to the terminal, 
printer, disk spool file or another database file 
for further processing. These basic capabilities 
fulfill the needs of most "list oriented" 
applications. 

The control of these functions can take several 
forms. A popular means of providing it is through 
a "non-procedural language". Such a language 
consists of statements which specify the format, 
content and order of the output without regards to 
the processing necessary. Non-procedural languages 
are intended primarily for those who have limited 
programming experience, but are also quite usable 
to preclude the necessity of writing a program. 
Generally, much can be accomplished with a small 
set of command statements. 

Additional functionality is found in different 
DMS's and typically the 80-20 rule applies (80\ of 
the effort goes into solving 20\ of the problems). 
While a large number of applications fit into the 
DMS environment, many others are so diverse in 
their processing requirements so as to dictate 
specially written programs. In making the decision 
as to whether use a DMS, the user should weigh the 
necessity of functions which are not provided with 
the time and cost of developing specific software. 
Very often, a DMS will serve the purpose if minor 
adjustments are made to the User's specifications. 
DMS's also have the advantage of providing for 
quick reportsi inquiry and other processing 

31 




THE COMPLETE BUSINESS SYSTEM 

Multiuser Highly Expandable Cost Effective 



S+ THE CONCEPT 

The S+ system is a modular computer system in 
which all portions of the hardware and software are 
designed to work together in the most efficient way 
possible. An S+ single user system with floppy disk 
storage is a competitive and cost effective entry level 
system. Unlike most other small computers being 
sold as ''personal", or "small business" machines, 
the S+ system may be expanded to maximum 
capabilities using this same hardware and software. 
You cannot end up with a DEAD END system that 
cannot be expanded and whose software is not 
compatible with larger machines. A basic S+ system 
may be expanded to thirty* two users, a megabyte of 
main memory and hundreds of megabytes of hard 
disk storage by simply plugging in, or connecting the 
desired upgrade equipment. 

TOTAL DESIGN-Hardware and Software 
The S+ system is an integrated hardware and soft- 
ware design. The two complement and enhance each 
other in this system. The UniFLEX® operating 



system used in the S+ systems is patterned after the 
Bell Laboratories UNIX® operating system, one of 
the most admired and widely used operating systems 
in the world. Instead of being an afterthought, the 
software is part of the design of the S+ system. You 
can be sure that with this approach that all parts of 
the computer operate with maximum efficiency and 
cost effectiveness. 

THE CENTRAL PROCESSOR 

The basic S+ system is configured with 256K bytes 
of memory and can be expanded to more than 1 
million bytes. An efficient and fast hardware 
memory management system is used to allocate the 
available memory among the users on a dynamic 
basis. As little as 8K bytes, or the entire memory-if 
needed— can be used by any individual user. This 
makes it possible to run very large programs on the 
system, but it also uses no more memory than 
necessary for a particular job. The increase in cost 
effectiveness of this system over crude and outdated 
bank switching arrangements is dramatic. 
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The central processor runs in both user and super- 
visor states. It can detect and reject a defective user 
program. It is impossible for a user program to go 
bad and stop the entire system, as can happen quite 
easily in less sophisticated systems. 

Task switching is accomplished by use of a multiple 
map RAM memory, with sixty-four individual task 
maps. Each task can access from 4 to 64 K-bytes of 
memory. Multiple tasks may be used in programs 
that require more than 64K bytes of memory for 
execution. When a task is completed the memory is 
automatically released for other use. 

SOFTWARE 

The S+ operating system, UniFLEX® is a multiuser, 
multitasking operating system based on the UNIX® 
operating system that has been used for many years 
on Digital Equipment Corp. PDP-11 series minicom- 
puters. It is considered one of the most sophisti- 
cated and "user friendly" operating systems avail- 
able. Variations of UNIX® are rapidly becoming 
standard on mini and larger microcomputers. 

A large variety of languages are available for use 
with the system. These include FORTRAN, 
COBOL, BASIC, and Pascal. Word processing 
packages are also available to give you full text 
processing capability on the system. 

Applications programs are available in large quanti- 
ties in many fields. This includes general business, 
medical, dental, veterinary, library and real estate 
management; plus others. Since the system is 
multiuser it can also be connected to cash registers 
to produce a point-ofsale terminal system combined 
with the computer. The possibilities for application 
of this system are endless. 

THE I/O SYSTEM 

The S+ system is totally interrupt driven. All ter- 
minal and printer I/O devices connect to an I/O bus 
separate from the main bus. Up to thirty-two 
separate devices may be connected to the I/O bus at 
any one time. If I/O activity is great enough to cause 
an unacceptable slowdown in system operation, a 
separate I/O processor can be installed in the 
system. This plug-in option removes all I/O handling 



overhead from the main processor and allows 
operation of up to thirty-two external devices at 
9,600 baud. Without an integrated total design, as in 
the S+ system, it would become impractical to use a 
UNIX®type operating system in a situation with 
heavy terminal I/O activity. 

DISK STORAGE 

A wide range of disk storage capacity is available for 
the S+ system, from 2.5 M byte floppy disks to an 
80 Mbyte Winchester and many sizes between. All 
disk controllers use direct memory access (DMA) 
type operations to maximize data transfer and to 
minimize overhead on the main processor. The 
Winchester disks also use intelligent controllers 
along with DMA transfers to preserve the perfor- 
mance that these type devices are capable of giving. 
Without this distributed intelligence the system 
performance would be greatly degraded. The 
UniFLEX®operating system is designed to work at 
maximum efficiency with this type disk system. The 
data transfer rates achieved by this combination 
rival those of large minicomputers. 

COMMUNICATIONS 

A high speed local network communications system 
is available to interconnect S+ systems. The VIA- 
BUS® network will allow communication between 
systems at data rates of over 400K baud. Such a 
system makes it possible to share data between 
local systems in an efficient and low-cost manner. 

AVAILABLE SOON 

Tape backup-20M-Byte in less than 15 minutes on 
a standard % inch cartridge. 

Mini-Wini— 5 and 10 MByte Winchesters— 5V* inch 
package. Winchester performance, for smaller 
systems in a small package. UniFLEX® com- 
patible design. 

Large Capacity— 190 and 340 M Byte Winchesters, 
plus SMD cartridge drives. 

UniFLEX is a registered trademark of Technical Systems 
Consultants, Inc. 

UNIX is a registered trademark of Bell Labs. 

VIABUS is a registered trademark of Southwest Technical 
f*roducts Corporation. 




SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 (512) 344-0241 
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functions which may not be originally envisioned 
whtn an application is developed. 

Hhtn selecting a DMS, look for flexibility. Long 
term needs may dictate additional functionality. 
If your system has limited storage, look for data 
compression* (Multiply record size by estimated 
number of records for max. storage required - then 
compute with compression applied.) In some cases 
it may be found that additional storage is 
required. Purchase the user guide for prospective 
DMS's - Do not rely on advertising for assurance 
that it will work for you. You have several 
thousand dollars invested in your hardware - it is 
worth the slO. or so to insure that the software 
you select will do the job for you. 

Next we will examine how several applications may 
be set up and run under DMS2/VM. This will serve 
to illustrate some of the above and expore some 
additional facets of DMS applications. 

The programs which constitute a DNS provide the 
user with the operational control required to 
"manage" the data within a database* DMS designs 
seek to provide both flexibility and ease-of-use, 
although the two often conflict. This can be 
illustrated by a relative comparision with other 
program "entities" to exaggerate this effect. 



commands which are interpreted by the system* and 
the appropriate functions executed. The most 
complex, most flexible approach is to allow direct 
user interface with the inherent functionality 
from a user written program* 

As mentioned earlier, DMS refers to a set of 
programs designeo to facilitate the implementation 
of a generic application. How, then do we define 
the architecture if we don't yet know what it is 
supposed to do? The answer to this question lies 
in the study of many computer applications* the 
identification of similarities and ultimately the 
definition of the functional bounds of the DMS, 
itself. 

This analysis actually begins with the formulation 
of applications. There must be a way, for example, 
to define to the system the record and field 
formats used by an application* Once defined, 
there should also be a means to enter information, 
and also to modify or delete it if necessary* Once 
our database has been established, we wish to be 
able to retrieve the data and present it to our 
specifications* Oh yes, - We also wish to do all 
this with minimal effort (eg) number of 
keystrokes) - A stipulation which returns us to 
the flexibility v.s. ease-of-use problem. 



ENTITY 

Application ProtriA 

Utility Protra* 

MS 

Basic languaqc 

A»«»xbl«r 



FLEXIBILITY 
Quit* Linited 
5ofituhat limited 
FWxiblf 
Quit* fltxiblf 
Very Fltxiblt 



EASE-OF-USE 

Vfr* Eat* 

Quite Eat* 

Eas* 

Hot So Ea«<* 

Difficult 



BIT BUCKET 



As implied here, DMS's seek to fill the 
middle ground between specific application 
programs and programming languages. Often, utility 
like functionality is found, as is a high-level 
control statement set. The functions available, 
and the control thereof, varies among data 
management systems. 

Now that we have used the word in context, it is 
appropriate to define "function". This word became 
popular with the advent of structured programming, 
to describe a task that the computer was to do. No 
particular level of complexity is implied, since 
functions are typically composed of other 
(sub)functions which are in turn composed of other 
functions. This hierarchical organization of 
functionality has many benefits when properly 
applied. Although normally applied in a top-down 
approach, which decomposes an overall programming 
task into managable components, a combined 
"top-down, bottom-up" approach can often produce 
highly compact, efficient program code. This is 
because the low level functions (those closest to 
actual machine instructions) are examined with 
respect to their commonality of usage, and are 
modified to be generic. This allows the same 
function to be executed as part of many other 
functions, whereas the physical code occurs only 
once* DMS2/VM employs such a design approach in 
the "nucleus" portion of the code, which permits 
approximately 230 callable functions (subroutines) 
to exist in an 8K region. 

But how does the user control all this? This is an 
important question. Control in a DMS environment 
relates back the the flexibility v.s. ease-of-use 
problem, and often results in a compromise. 
Perhaps the simplist form of control is a menu 
driven system, which prompts the user with 
multiple choices. A more complex, more flexible 
approach is to furnish the user with a set of 
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Don. 

Severol poop la hove otfcod tor a 'Cloar Screen' (unction (or X&AStC 
running on the Color Coopgtor. I thought you oiqht Publish 1 hi ■ 
information for oil rLE* Color CJior» In your Bit ftvekot. It will 
pertoro tho ntve function that o *CLS* in Microdot* fcaoic doe*. The 
neat rolaaio o( FLU tor cha Color computet will nova this included. 

A chonoo ax»ti pe addod to tho luo.Hr rotolut »on video duploy rout into to 
tail for o "claor ocroon' control code lfor>. Thia will olio- a tiaplo 
PRINT CKR9I127) in XfcA&tC to educe the ontiro vtdoo duploy to be 
t looted. 

Tho atcochad partial iourco liitlno of ona o( tha hi-roi vidoo dteplay 
routlnta shOMi the additional codo required. A tloilor change con p* 
oddod to tho 32*16 dliploy, Koto tho aourca chor>?e, and re-oaao*bl* 
tha routine with on opproplato bmory fil*na*e» 
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CncloitO art tha latt«t var»1on« of PLV «nd «ACE 19 «lLL as Our ALL»1M*TM 
EPXON pfBgriMr. 

A« PL9 and KAU ■» # only 4v#HobL» under Fit* 9 u« ►>•>»• »Mpprd th«» on 5" 
1$/» d1*k»,...FL9 It <C TMCK, ai *• couLO nat »U all of tfi« Library (lln 
Of>to • 3J track disk. 

1 htva alio •Adotrd ovtrvitwt of rACE/xrACC and #L«/RATHS paCkaSE. Mt till I b* 

Offartng aACE and XNACC 1n a coa<>1r«d pa<k»o« far S96.00 and PL« -1th 1t» 

i«iO(Uit4 Ltbrary «nd RaTHS pAC«aQE for •lW.DO. T»tn prlcaa Includ* air **1l 
po»taO* TO th< U.S. 

MB ^4V« wee^td SS9/fLEX/DS*9 vara1ot»« of the ALL*ZM*TMO aoftwart. To our 
knavladgt w« Tt tha only •^r*»fact<jrar offering an EPWA prooraaaMr for 01*9 
»>■(*•*...■ Btntlnn of thl* would b* apRrac 1>t*d. 



Ptrhafii a bit of history on P| r /9 »» in order. Ona of our eaaj>*nrl «4l n tlrvti of 
«orb la Industrial and praccta control irhlch at you luwir la vary hravy Ofi lha 
1/0 aid* of tMngi. e 4c k Irv 1976 •« oot atuck Into tha 6*00 at tha i«ia«bty 
lanouao* Laval a« thara aara no raally pood coopHsra ooout in trvoa* daya and 
w« did not «<ant to 4«t ««dd k ad «d1t>< putting ryn-H»a packagaa In wrf iy«ta» 
m* aold. Than SPL/n (by T. Croalay/Prograaau Int'l) ttm out In 1979 and 
... H V 1 ... did tMl cul doMn th* ti*« it took HI to produce »trvcturad 
control argu«P«ntt. tf« alo/acad Co tha 6809 back In i960 and tiara *«• 
abaolutaly nothing jiollar to ««./« For tha 6609 at chat n«w. 'c* and 
'NATIVE: 1 Paarati Mara yn^*ard of In thoaa daya. to «• had ont of our 
consultant* «Mt4 PL/9 for u« yfilcn vai a cross batvaon SPl/ft, Pascal and 
Aaaartlar. Va hava found fMs 'languaaa* to ba ona of tha »ost coda officiant 
coapllari -4 hava usad t» data. Thua far It has outparferoad ovary version 
of 'c' vt hava boughU and i**r* v*r«1on of Pascal •• ««IU in tarva of 
cORpsctnass of code *n4 aaeOutlon tP«ad. FOu will hava to try It to ballawe 
It! 

a <*• point! BMiit bo k«Pt 1n alnd whan 'criticising' tht fact that PL/9 Is not 
a standard Language whan cooporad vith *C and ^aacaL Is that it Is u,Mti*n for 
pavpta wba nortioUy *rt forcad to use atiaadlar to Bat tr,a sPatds thay noad in 
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Wf loot forward to rtctlvins yowr tritlOAt* 1n du« (Hirst. 




PL/9 



A Pfograaaa^ng Languago for tha 6809 



PL/9 is a now languaga daaignad to bo a ata* up fro* anaably languago, 
retaining aost of tha fltjcibllity and ipaad of tha latter but am king 
prograata Ruth shorter and atort raaddbla. It 1a a structured lingua?* 
loosely baaad upon Pascal and PL/M and 1a particularly suitable for 
control applications. Tht prograa contains an editor, tha coooUar and 
a traco/dobug package, all of which reside In Reatory together, thua 
(•aking for vry fait prograa ganeration and testing. Tha coatpilar 
produces pure RfChlno coda requiring no run-tlo* Package and will 
co«pila into ■••ory or onto disc. Function* not supported directly by 
tha cORplltr, luch as disk drivara or floating-point ar it haw tic, can 
aas1l> ba included In PL/9 prograas; a nuatar of iuch functions aro 
available saparattly. All programs produced by PL/9 are position* 
indaptndant and R0fi*abl#, aaking tha languaga highly suitable for 
applications iuch as nuaerlcsl control or Intelligent Imtruaanta. 

Suwir* of features 

1. fjullt'ln copoarehemlve editor; Identical In Operation to that of 
MACE and generally ilallar to the TSC editor but eailer to use. 

2. 8u1lt'1n trace/debug package allowing prograas to ba run under the 
auparvlslon of Pt,/9. Control can thua ba regained if things go 
wrong, variables can be exealned and prograas can be "llngle 
stepped" a source line it a tie>e. 

3. Structured high-level language a1*Uer to PL/r, Pascal or c but 
orisntad tovardi probleati that raquire the speed and flexibility of 
asieabler but the eaie of use of a high-level language. 

6. COROller generatei coapact, poiit 1on*1ndapandent, ROPt-abla code that 
requires no run-tlae support. 

5. Clatr textual error aesiagei. compilation stops at an error, giving 
the prograawer the choice of continuing or returning to the editor. 

6. Direct compilation Into atenory, with tn optional offset, or Into an 
object fila on disc. 

7. Sate printout on each listing page, a« an aid to docu«w>ntat1on. 

8. Library axxSules can be Incorporated to perfora defined tasks, thus 
orevanting source prograas froa* getting too large. A coaprehensive 
subroutine library 1a lupplied with PL/9. 

9. The MCE asseaibler can generate PL/9 library stodules directly, 
allowing critical parti of a pro^rf to ba coded In aiieaabler. 

MACE 

H6o09 Aaiasablar with Coresident Editor 



MCE Is a coapiet* edit or/ meatier «yst*a for the 6809. The editor ii 
vary quick and easy to use; it loads, saves flndi, changes, appends 
eoaaaenti, print a Unei neatly foraattad, passes coaotands to FLEX and 
calls the aaaaabler. The asieabler has 8-charactar labels, local 
labels, cross-reference, aultlola file aaaaaply, listing to tardlnal, 
prlntar or disc file, partial essessbly listing, lyssbol table only, 
object to dfic or aeaory, eittra convenlenca Rneaonlci, date printout, 
intelligent error e>eisages, and resides in aoaory with the editor, 
source file end syabol table. There is no easier way of writing and 
testing 6809 assembler prograaiJ 



SuMaary of features 

1. Built-in coaprehanslve editor; generally slaller to the TSC editor 
but easier to use. The editor "pretty-prlnta" asieably source, 
asking it unneceaaary to put In extra spaces or tabs, 

?. 8'cheracter global labels to aid prograa readability. 

3. Regulable nuaartc local labels to save having to invent aysbol 
naaes. These labels do not appear in the syabol table. 



A. Optional croas-ref erencad lyeabol table. 
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5. Ml aatembly option^ art defined In the command line, obviating the 
need to edit tht file for dHfirtnt optlont. 

A. tltar textual error mettegei. A*seefily it opt at an irror, giving 
tht prog reamer tht choice of continuing or rtturnlng to the tdltor, 

7, ffultlple f A la atteably node, dispense with linking loader. 

9. Oirect assembly to memory, ulth an optional offset, or Into an 
object file on dlic. 

*_ Ana printout on each listing page, a* *n aid to documentation. 

10. The assembler accept! all 0*00/ 6a" 01 mnemonics at well at several 
extra convenience aneaonici auch at lhtY, CIRG* etc. 

10. the eitrabler can generate modules for uie by the PL/9 coup Her ai 
efficient library routines, 

SCIENTIFIC FUNCTIONS PACKAGE 



This package orovldet tit common iclantifle function!, vtr. natural 
logeHtha, r*pon#ntial, tine, cosine, tangent ond arctangent, and it 
supplied as a tet of PL/9 procedural. The precision of tht factions 
varies but Is generally better then 5 significant decimal digits. The 
package also includes the coalite floating-point arithmetic package, 
which need not therefore be Purchased separately. A binary fits is 
included that can be uied with asseabU* language prograai. All routines 
ace paa It ion 'Independent and re-entrant, and the total tiie of th# 
combined arithmetic and scientific packages 1i leu than 4K bytei. 



umsery of features 

built-in caiaprehenaive editor; generally similar to the TSC editor 
but easier to use. The editor "pretty-Printe" estrwbly source, 
making it unnecessary to Put In ettre spaces or tabs. 

••character global labels to aid prograa readability. 

Refutable numeric local labels to save having to invent tyebol 
names. These labels do not epoeer in the symbol table. 

Optional cross 'referenced tyafeal table. 

All atteably options ere defined In the coamend line, obviating the 
need to edit the file for different options. 

Clear textual error aeseeges. Atteably itope at an error, giving 
the programmer the choice of continuing or returning to the editor. 



Multlpie file est 



e, dispensing with linking loader. 



Direct assembly to aemory, with an optional offtet, or into an 
objaet file on disc. 

Date printout on each listing page, at an aid to document at Ion. 



Summery of features 



A twitch allows the progre 
6001" aneaonict. 






er to teleet **6600*on\y" or 



1. toutinaa take about 25,000 aechire eyelet to eieeute (except for 
tangent, 50,000 eyelet) and are potl t Ion* Independent and re-entrant. 
Paraaeten are pasted as pointers on the stack* 

Z. PL/9 source tuppllad, requiring floating-point arithmetic pack, 
iyatea* independent object file alto it4X>Hed. 

3. Error trapping indicates when Illegal argument Is patted. No values 
are modified In this case. 

float iias -poini arithmetic package 



This package containt 1 loating-point add* subtract « multiply, divide and 
square root routines, together with utilities that convert from Integer 
to floating-point, floating-point to Integer, ASCII to f loet ing*po1nt 
and floating-point to ASCII. A number of other useful routinet are also 
provided. The package Is designed to be uied as a PL/9 library module 
but can equally wall be uied in ass tably language program*. The 
routine! operate on number*, whose addresses are passed on the stack; no 
RAM other than the ttack It required. The entire package occuplet less 
than 2k bytei and it highly modular, allowing unwanted tections to be 
removed In order to save ipace. Note: This package is supplied as a 
PL/9 library eodule and In tource fore, compatible only with the NACE 
aatewbler. 



Summary of features 

T. Floating-point valuet occupy * bytei each, giving a range of ME-3o 
to +1E37 end about 7 tignlf leant (deciaaU dlgltt. 

2. tout i net ar* fast. 



ADD 


600 aachine eyelet 


SUB7R.AC? 


BOO 


NULTlPLt 


1000 


OlvIDC 


5000 



SQUARE ROOT 6000 

3. Conversion routinet allow number t to be input and output In e wide 
range of foroatl, e.g. ffifc. .052, 3.6C12* o.*316E'4 etc. 

K, Routines ere poe It Ion- independent and re • entrant. Parameters ere 
passed as addresses on the stack. 

1, Aiteafeitr source supplied (requires (he NACE assembler). 

6. Compatibility with PL/9 or aitembly language. 

XftACE 

6900/01 Cross* Assembler with Coresident Editor 



XMACE is a complete editor/assembler tystem, running pn the 6609 and 
generating code for the 6600 or the 660t. It Is virtually identical In 
use to the 6609 venlon, NACC. The editor It very quick and eaty to 
uie; it loads, teves findt, changes, appends commenti, prints linet 
neatly formatted, oatses commands to FLEX and cellt the ataewbier. The 
assembler hat 6-cheracter labelt, local labels, crost* reference, 
multiple file atteably, lilting to teralnal, printer or disc file, 
partial atteably Hating, tymbol table only, object to dlte or memory, 
extra convenience mnemonics, data printout. Intelligent error maneges, 
and retides In aeaory with the editor, tource file and symbol table. 



VIH PNOOtlCT ftfLfAlE 

MACRO A**t»BLK» AMP KDITO* OK PISK FOP 
TB£ KAP10 SMACJt COLON COMPUTED 

NACao-tOt: la a macro aeaembler, ecjee-n oriented editor and machine 
language monitor for the Radio Shack Color Computer disk system. 

The Aeeeobler features local labels, conditional aeeaemly. pas* 
headara and eymbol table croea-referencm lletlnge. Thm full aien- 
<U/d 6609 inatruceiOB mat la etffsortmd. along with many additional 
pemudo-egm iwCn M g^y, juj* ir OJf k «yhoaxd input during xaammfely). 
and even m and KJRJt. input amy bm froa multiple Input files. 
There la a stack available for writing etrwetured macroa There 
la complete documentation on the aeamofblar'e eupport of auch tech* 
nl^uee aa embedding aachine language into Basic programs or writing 
programs which chmcaaua thammelvee. 

The text editor amy be used on any type of test file, but *a« b»en 
dwelled spmciflcaUy for quick and eaay editing of aeeeably )ang U e9» 
source fllat. T*e editor requlrxi no line numbers, to that you can 
ua« the arrow keys to poeltlon the cur tor anyvn«re In the file. There 
ere ilngle-leiter commands for insert* delete, change* mov* block. 
copy block, learch, global change* etc. lypamatic I auto- repeat I tev*t 
repetitive kayatrokee. tinea in the text ft)* usy be longer than 13 
diaractera. 

A machine lang\asge monitor la included, which si low* display and mod- 
ification of memory uelng a formatted hes display. Memory «*y be 
diseped to a printer or a test file. Breakpoint* aey be tet. blocks of 
memory eat or moved, and so forth. 

Example programs are Included on diek There are 7) peget of documen- 
tation. MACao-BOc rune on a lft« or m computer. On* BadiO Shack 
d^ak drive la required, and multiple drives sr* supportsd. Price* 
$»9,9S from The Nicro ttorka. 
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As a technician in the video field I 
have always been interested in computers 
and there Graphic capabilities. After 
four years of psuedo Graphics someone 
has final* come out with a graphics 
board for the SUTPC's 6800, C0L0RAMA 50 
tm by PERC0M DATA. Percom Data is a 
company that I could recommend to all 
of you who are looking for an S-50 buss 
Graphics board* The board is of hi3h 
quality and pre assembled so that all 
you need do is configure the various 
Jumpers and plud it in. The manual 
comes complete with how to information 
a schematic and parts location and is 
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printed on heavy bond so it should last 
a €ood long time for the new comer. The 
board is very easy to program* from 
basic you can simply POKE what ever you 
want to the on board ram. I have 

included a very simple program that I 
call ECHO. The programs main purpose is 
to produce titling for a video recorder 
(has any one priced a character 
generator lately?)* Now by the time you 
get to read this I will have expanded 
this program considerably* If anyone is 
interested I will make it available if 
they send an SASE or a 5 inch disk and 
return postage* To use this program all 
you need is a 6800 S-50 computer the 
C0L0RAMA 50 a CRT and a TV or monitor. 
One last comment* I would like to thank 
all the companies that I have had the 
honor of dealing with that make 
computing so trouble free. SWTPC f 

DIGITAL RESEARCH COMPUTERS of Texas • 
COMPUWARE CORP.* WILLI AfIS ELECTRONICS of 
Edison NJ* and TSC for there excellent 
software* oh yes# Thank you 68 MICRO 
JOURNAL for diving me this opertunity. 



(orcMti$rflME*6r. 



'Au. iutt*** 



100 RFN #«««#«.•«. .4. •<.•««#•««•««•«•.••«.«. ..........ft 

TOO REM * IN IS PROGRAM UH.L ECHO A CHARACTER FRO* • 

300 REM * FHt CONTROL TERMINAL TO TNF HU OHflHA VTiiEU • 
400 ITEM * JPflORO. URJTTFN pY H* . f i . *€l KARflF • 

500 «£N • 105 rMRTSTOPHER $1 * 

600 *ZH « HACKCTtSTOUN NJ 97040 * 

700 REM * RIGHT 10 PUBLISH HR AHTfc h ♦ 

000 REN IIMMIIMIMMIMIMMMIKIMMIIIIIMHMMI 
TOO REM • COlOfcAMA 1H OF PERC0H I»ATA * 

1000 R£H ••••••••••••••■»••...«•««.««.•«••••...*.«•««••• 

1100 RCK • 1/IDE0 RAM AOPkESUEO AT COOOh * 

1110 REM •••••••«••••••••••'**• «•«...««*«.«..* ..••«»*«*. 

1200 CL»-CNrV»<27>*CHR»<6?l 

1300 C«4915? 

1400 FOR 2«J TO 512 

1500 POKE C»32 

1600 C»CM 

1700 NExT 7 

1000 PRINT CL 4 

1900 REN «*«««««•••••.•••••••••••••••••••••*•••••••••»••••••••< 

2000 fii.4»i32 r r.n 

2100 *>o : cu*o t POKE V»l59 

2200 AfWNCHMOJ 

3)00 A-ASC(Aa) 

2400 RFM ROU COUNTFR ■= R 

2500 IF R<0 OR R 31 THEN R-0 

2600 IF A»8 THEN 3900 r REM PAC*\ S^ACE 

2700 If A-10 THEN 4400 : MM LINE FEE0 

2000 IF A- 1 3 THEN 5200 : REM CARRfAGE RETURN 

2900 IF A*32 THEN 3200 ; REn PRINT SPACE 

3000 If A* 1 2? THEN 5900 : REM TORN ON/OFF CURSOR 

3100 IF A>-45 THEN A-A 64 ; OOTO 3200 7 REN START AU'tM FRiin ] 

3200 POKE T.A 

3300 PRINT RJYfA 

3400 V*rV*l 

3500 R*R+1 

3600 POKE Yrl59 

3700 OOTO 2200 
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5200 REM CARRIAGE RETURN 
5300 POKE V.32 
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5400 V-Y-R 
5500 R-0 
5600 POKE Y.159 
5700 OOTO 2200 
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5900 REN DELETE * DELETE OR TURN OFF/OW CURSOR 

6000 IF CU*=0 THEN 6200 

6100 IF CU*=i THEN 6300 

6200 POKE V.32 : CU«=l r 

6300 POKE Y»15? f CU-0 

6400 OOTO 2200 
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PRESS RELEASE 

FOR IMMEDIATE RELEASE 

ENGINEERING TBAIKER FOR 68000 
Designed Tor engineers end technicians, the MICRO 68000™ Is e 
completely aelf-contalned trainer/prototyping systeia for the 
68000 alcroproce^sor. The MICRO 68000™ cornea complete with sit 
*i*9 switching power supply, Versabus 68000 computer board, 
hezadecioel keyboard and LED display and Is packaged In »n 
attractive hardwood end dark, see-through plastic' case. The T6K 
byte memory can be any combination of Rom or Ram and includes 
the power Tul "Pete Bug" keyboard monitor. The Pete Bug {named 
efter syatema designer Pete Ridley) makes it practical to enter 
68000 machine code Instructions into memory, debug and run 
programa. The expanded display board shows entries In both 
heiadeclmal and binary. The computer board contains two RS232 
ports and 32 bits of parallel 1/0. All Versabus connections are 
available externally for test and measurement. Priced at J98S, 
delivery Is two weeks. Computer System Associates, 7562 Trade 
Street, San Diego, Ca. 92121. Contact Vic Vlntriss at 7m 
566*3911. 
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CENTRAL FLORIDA CIRCUITS, INC. 

n*± Otvtt&ntV KV4V OPLAMOO FtOAlCA J?eO« IX)5)«J3M2q 

Central Ploclda Circuits CAN NOT supply all of your printed 
circuit board requirements. 

HOWEVER 

When yew need a quality source of prototype PCB work or short 
run production with a quick turn-a- round* Central Florida 
Circuits ie your answer. 

Letters and brochures can not show you how we have established 
our solid industry reputation for rapid turn-aground of proto- 
type and limited production PCB work, but it can serve as a 
means of Introduction, 

So now that we have been introduced, let's talk* 

Take a few minutes to call me- collect at (305)421-3626. I'll 
provide you with the naves of your industry contemporaries 
who will tell you personally why they depend on Central Florida 
Circuits. 

We are proud ct our record of service to the electronics in- 
dustry and would like to add you and your firm to our growing 
list ot aatiefled Guatemala. 

Cordial**/* 



72W& 



**Jer»Wl 

i „ / 



jbek Ci ftorriieji, Jr. 
President 

JCrt/ml 

enclosures (2} 

P.S* - Don't have time to call today 7 Drop the 

encloeed courteey card in the mall and I'll 
get back to you personally with the requested 
Information. 

Thank You* 
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m ERRBRI8I DETECTED 
SYMBOL TABLE r 



OMPUTERWARE' 



1 &*i«t im Sori**ip 



Itf l ntnui 



C«Bpuc«;wiit # intro«luc«B it* AACUCBC" on caatttto toe tM 
Jt«dto fhACK Color Coa^itvt. 

mgmub** i* t co*p»tat vvialen «r RU»IK'» cube. It 
h«n*«tly l » not for anyont vbo giv««, up «*«4iyi roo b«v« tb« 
«^tlo#i of ftceaaolifig ih« cub* yo\tt»«lr oi of »«vftial lrv«i« of 
ftce**blft by th« Color Coaputof . rbon, rha ofcjrctiw* i» to 
caotora ih* cwb« back to ita original atata, JUgiftoba" uin cA« 
tlghovt laval ol itaptUc* and* oocawaa it is not «aay, toart la o 
tap* aava taatuia wKicb allow* you to aav* yoo r egb* anO Contiwa 
latoi . 

■lafUub** coatt only IH.tS and la available directly fro* 
Coapottrvaxa* at Boa «tl. H7J tnclnltaa >lvd. , tnciPJt*** Ca. 
*;034. |?ltl*4H-]»ll. 



• 3i Ca at loford Avinuii 
London, SE9 2AH 
U.K. 
21 Juno 1902 

Dvar Mr, mi II Laavti 

Hovin9 bOu9ht a now prtntar, I aooft notlcad tftat tho TSC Toxt 
frociftaor raakoo no provlaion for out Putting tho nocaaaarw control 
Charactora to chanoo typofaco • tc . 

Tho na)w co**»OTid> . HK % liotod bolov. oIIcmo Hox cnar«ctora to bo 
aont to tho prtntorl- 

.NX kk »wy« .... 

TMi row coa)»iand raplacti . Ofl » . 0U and .Of which ara not » in anu 
cilti coopatlblo with tho orintor. 

Aa it atanda it ia nacaaaary, w#ion uaing tho . Cp mod* to«- 
.NC 



.MX 
• CP 



or. bvttor, to writo Mcroi to do tho oooo took. <Th»» ia duo 
to tho tact that* in tho . CP oodo. tho coawnand lino la convortod 
to towor cut on bolnfl ontorod In tho coaaand b^ffor. Lowr 

caao Ho« charactora ia,..F> in not accoPtablo to tha FLEX GETHEX 
rovttnoj. A fiK for thla to 9ui to foaaiblo but would ronuiro 
•xtornal patch apaco and did not oooo worth tho troublo. 

Tho chanajoa aro aimplo onOM9h to bo ontorod by uimg tho H1KBU6 
tor oqulvolont) OooOry Ctvango facility. Tho now «r oion can than 
bo aavod on PLC! iB200 - 177A, 0200 atartl. 

1 aa atlll ualn« «1m1Pl£x. Equivalonta for tho lator vara ton 

GETHEKI BAD42 

BUTRTRl BAC14 

fincoPHBln 



r NiCU; oi w _^X lr»v«Vw- 



D. Wilklnaon 
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CLASSIFIED 



6800 CPU Card SI 00,00, AC-30 Cassette Interface 
with docufoentatlon $50 r DC-3 Controller Card $100. 
LEW 1-615-842-4601 

2-MSI 6800 CPU's (46K and 56K) r 4-8 rr drives, complete 
accounting software, S00S operating system, BASIC, 
$2,000 for 1 CPU and 2 drives. 
Barbara Rush 214-270-0810 

SWTPC M6800,Mlnif loppy Disk (mini FLEX),CT-82, and 

more. S3300 or bast offer. Call or send S.A.S.E. 

for detaf Is. 

Charles Alukonts, 27 Gould St^aterson, NJ 07503 

(201)345-5269 

WANTED SWTPC CT64 ,OC2,W>09 A or >*P09B board. 

R Steedman, P Box 98 Bal msdale,3875 Australia. 

PHC05U568291 

Haze I wood DM-64A 2Mh2 64K dram board S325, SWTPC 
MP-8M board S75. PERC0M ClS-30 1200 beud KC-STO 
cassette lnterface-$45. Exorclsor bus compatible 
single board computer 4K RAM, serial port, provision 
for 4-27 16 » s. 
Mark Sicking, (314)878-1730,272-6281 

• mm 

Mazelwood VC-256 high resolution (256x256) video 
graphics board for SS-30. Excellent S225. 
Sam Green (314)878-4897 evenings 

• ••■• 

1980 SWTPC S09 Computer, model 6809, CT82 terminal, 
SP3 Qume prlnter,DMF-2 disk drives, software 
aval table. 
Liz, (512)227-6229 
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6800,MF-68 2 drvs,CL-4 ctock/date,22-MP-S, MP-L, 
MP-T, MP-8M, G1MIX 32K (40K TOT), clock drivers In 
ROM, Centronics 301 printer, all TSC 

sof tware,+Dynaml te, and much more. Custom chasls 
and power supply. 
Randy, (702)458-8215 hooe or (702)798-5616 work 

HELP! I have tried running FLEX9 on two computer 
systems and the same thing happens. The ooly thing 
I am switching between systems Is the GIMIX 6809 CPU 
card. The problems are: Dwhen I use the TSC text 
processor, sometlflies It doesn't wait for me to enter 
what are the page llmlts-lt Just processes the text 
without my consent. 2) when I use the TSC editor It 
cues me twice for a delete of backup file-after \ 
enter »Y f another T Y* mysteriously appears-after the 
pound sign another r Y* appears 3)when FLEX9 boots up 
sometljnes It prints two DOS cues Do other FLEX9 
users have to I I ve with these flukes? I have tried 
changing the MPU but the same things happen. I have 
run both systems on FLEX2 without flukey behaviour. 
Thank you, 

Jeff Craig Apt 912-3001 S K I ng Or, Chicago, 111 
60616 P.S. I have 2 GIMIX mainframes with no. 58 
floppy disc cards, different RAM cards, different 
floppy disc drives, and two S0ROC IQ 120 terminals* 

Please help me locate a cross-assembler that runs on 
the Apple to produce 6800 code. 

Bill Mains, Ms Electron Company, 4213 Phlnney North, 
Seattle,WA 98103 

I need communication programs that can run the IBM 

3270 and IBM 3780 protocols under UNI FLEX. I am 

very interested In converting such programs to 

UN I FLEX as long as they are wrMtten In Pascal, C, 
FORTRAN or another portable language* 
Torsteln Krogh, PROGRAM 67, Postboks 926, 8010 
BOO IN, Norway 




LUCIDATA PASCAL 
NOW AVAILABLE 
FOR UNI FLEX" 

$300 FROM LUCIDATA LTD 

KO, BOX 128 
( AMBRIIXiF 
( B2 5EZ. 

TIL. (0223) H4I906 FMiLAND 



6809 



RECORD MANAGEMENT SYSTEM 



RMS 



DATABASE MANAGEMENT 



•USER DEFINED RECORD FORMAT VIA DATA DICTIONARY 
•SCREEN ORIENTED, FORM FILL OUT TYPE OF ACCESS 
•OPTIONAL TWO LEVEL RECORD HIERARCHY 
•ALL FILES IN ASCII TEXT FORMAT, BASIC COMPATIBLE 
•DIRECT ACCESS BY KEY FIELD, MULTIPLE INDEX FILES 
•EXTENSIVE DOCUMENTATION, SAMPLE APPLICATION 
•VERSATILE. PROFESSIONAL QUALITY REPORT WRITER 
•BUILT-IN SORT/MERGE 
•EASY TO USE 




RMS is a complete DATABASE MANAGEMENT package 
for the 6809 computer. It is made up of five machine 
language programs that make up the most powerful 
business programming tool available for the 6809. It can be 
used by the relative novice, to implement an incredible 
variety of information storage and retrieval applications, 
without any programming. However, the programmer can 
use RMS as part of the solution to a larger problem, saving 
many hours of unnecessary program development time. 
RMS can be used to handle data input, editing, validation, 
on-line retrieval, sorting and printed reports, Custom data 
manipulation can be filled in by the user's BASIC programs. 



SINGLE CPU LICENSE 
FLEX* $200 

OS-9+ $250 

UNIFLEX* $300 

TERMS VIS* MC PREPAID 



WASHINGTON 
COMPUTER SERVICES 

3028 SILVERN LANE 

BELUNGHAM. WA 98226 

I 1206) 734-8248 



In Australia & Southeast Asia, Available Through: 

Paris Radio Electronics. 7A Burton St. 

Oarhnghursl. NSW 2010 Sydney Australia 



* FUX and UNlKEX **• I'ftdvwtt cH Tacfw*t#l S yvvn C gnu Rant* irvt * 05 9 it f i'*i* ■■'■* '» ' *»■< m*a*« 
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TRS 80 



COLOR COMPUTER 



TRS 80 



SPECTRAL ASSOCIATES, the LEADER in TRS 80 Color Computer software, presents the best In 
16K machine language, fast action, high resolution arcade games. Extended Bask not required. 






COSMIC INVADERS 

The best invaders type game avail 
able Complete with 16 skill levels 
dynamite sound and 4 color hires 
graphics Can vou dodge the 
bombs long enough lo blast rh* 
alien ship and invaders^ $2\ 95 



GHOST GOBBLER 

An exciting version of the popular 
PAC MAN game with power dols 
8 bonus shape*; super 'sound and 
16 skill levels Hours and hours of 
challenging fun Joysticks $21 95 



ROBOT BATTLE 

Can you dodge the never ending 
horde of robots while avoiding the 
fatal touch of the Android? Realistic 
voices and 1 6 skill levels provide a 
tremendous arcade lype challenge 
Joysticks 521 95 






SPACE WAR 

Maneuver your spaceship 
through the defenses o1 the 
Death Star for the killing shot 
while avoiding space mines, 
enemy ships and the gravity pull 
of the BLACK HOLE. Two color 
hires graphics • 521 95 Joysticks 



COLOR ZAP 

Super new space game! You must 
dodge Ihe incoming photon 
torpedos before they can penetrate 
the defenses of your ship. Once you 
think you've got the upper hand, 
defensive fighters may appear and 
attack. 59,95 



NEW 16K MACHINE LANGUAGE GAMES 

• KEYS OF THE WIZARD *I995 

Bc*i rrrm adwc«t\*e Qame «w*Ut« Off* 200 room* filed w«0> crea^rftv trick* treasure*, rnagk- 
»pet* Cnten; w* rVaturv out* in 

• COLOR OUT . .. $9.95 

Ufce !Wdim^youinu»tHnixKoUiw>»ygf^o<b4ock>i*>^ygu»fMdaVtotyg^^<mi>a<le»fiofn 



SUPERCHARGER 

If you have a 32K E series pnnted circuit board, the SUPERCHARGER 
will let you switch your computer lo full 64K RAM mode. It just plugs into 
the ROM PAK port and you can use BAS/C or not as you wish. NO 
MODIFICATION is needed and it will not vokJ your warranty , It allows you 
lo still plug ROM pack and/or Ihe disk controller board into the 
computer ONLY *39 95 

THE FACTS 

Ai lasf * compla? 4t*c*)|XK*i ai 
rhe guts at the Colo* Cwncwe* 
Specie* «t the IC« co»»iqparie 
•chrtnoire* iheory of Operation 
•ocj programming nampir* 

SI4 95 



SPECTRAL 
ASSOCIATES 

139 Harvard Ave. 

Tacoma, Washington 98466 

(206) 565-8483 

WRfTE FOR COMPLETE 
CATALOG 

ADD 3\ FOR SHIPPING MO COO 

VISA OR MASTERCHARGE ACCEPTED 

At price* if) US. food* 



GALAX ATTAX 

If you like Space Invaders, you'9 love 

Galax Attax! Alien fighters leave 
formation to attack your ground 
base and you must fight them off? 
Exciting, fast-action machine 
language game with super sound 
and high resolution graphics. I6K 
and Joysticks required, 52 I 95 

FLEXPLUS DOS 

FLLXP10S < % ■ po*ti1ul ea%)-ir>u»e<n»kopcr«ang *r»l*m 5pe<lrai A*ioc»*t« ha* adaptac) 
TSC» FLEX lo ihe bnl DOS c«*V*Hery wnpaliNe **h PaAo Shack yorWr«» f« u« on the 
Cote* CotDputr* tZJtmkrutfr the nrrd for RaAo Shack* TRS DOS u* FL£jrf>U)3 with 
E6H»/Awr*0k4 onfl he** ihe optton* or a frf range of i*iX<% FUUtPUiS **orio on rN> 32K 
ffed»o 9tock fak »y«emt»mhWR rr*mory<htf*««ha HighRcaduoon mufti •crerniom*r mat 
•upporu a 24 anc by S» character dttptfy 1 Aho toclboed are •pcoaf enhatcrmer*) lo Rad» 
Shark'* Owk $y»fm. Mineo you «re njnmng FLEX wtth smale or double v*XJ *n$»e or doJbk 
oemrfy J^ 40 and 80 uedt dnvr* 

Advantages of FLEXH.US are: 

• Best pnee anywhere 

• Easy startup - Just type "RUM FL£X*" 

• Allows you to save RS compatible disk files from FVEXPUUS 

• All FLEX compatible soft**/* will run including INTERRUPT 
DRIVEN SOFPWARE 

• NO HARDWARE MOD»F>CAT)ONS NEEDED 

• Warranty will not be voided — no need to open computer 

• Wide range of available software 

• Requires Supercharger board 

• 5149 95 for rXEXPUJS. Editor/Assembler and Supercharger 



ORDERS ONLY TOLL FREE 

800-426-1830 

EXCEPT WA, Ml* AK 



UTILITIES 

• EDITOR/ASSEMBLER $34 95 
- SUPER MONITOR 19 95 

• FPROM PROGRAMMER 89 95 

ir><nr«m ipu* tm* ROMttot ihr BOM PAC perl) 

■MAGIC BOX 24 95 

k o*4 MOO l/tfl Baar Tipn trOo rotor romjvirt 
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DATA SYSTEMS "68" 

ORLANDO, FLORIDA 



5V4" DOUBLE DENSITY DISK CONTROLLER 



Double sided, single/double density 

Write-precompensation 
Regulators to power 2 disk drives 
Disk drivers included 



$39 



50 



bare board 



•Phase lock loop data separator 

• Uses the Western Digital 1791 
controller chip 

•Requires oscilloscope and voltmeter 
for setup 



$225 



00 



assembled and tested 



* NEW DMA INTERFACE BOARD * 

Ugrade your DS 68 Double Density Disk 
Controller to run full DM A on the 6809 



$29 50 bare board 



$32 



50 



6809 CPU BOARD 

On-board Baud Rate Generator 
using the MC14411 

Supports extended addressing 

Space for four 2716 Eproms allow- 
ing you to switch between sets 



$19 



50 



DUAL SERIAL BOARD 

• Combines two ACIA's at the same 
port 

• An optional NMI debouncing cir- 
cuitry Is on board 

• All line ai« RS-232 levels 



$39 



$62 



64K DYNAMIC RAM 
BOARD 

• Completely transparent refresh 
(during 01) at 1 MHz 

• Operates with both 6800 and 6809 
50 systems 

• Uses 4116-type RAM with 200 NS 
access time 

• No timing problems 

MOTHER BOARD 

• .093 board no flex 

• 8 50-pln slots 8 30 pin slots 

• 4 or 16 addresses per slot 
50 • fully decoded 

• I/O configuration by way of 1 
16-pin header and 4-pos dip switch 

• Baud Rate Generator Is on board 
9600. 4800.600, 300.110 



$32 



50 



$19 



50 



6845 VIDEO DISPLAY 
BOARD 

Utilizes the 6845 CRT Controller 

Software selectable format up to 80 
by 24 

Character font in one 2716 Eprom 

2K Screen Buffer 

Selectable on any odd 2K boundary 

MODEM BOARD 

Uses the MC6860 Modem Chip 

Discrete active filters 

Works with a CBT Data Coupler 

Bell 103 compatible 

Originate and auto answer 

With the MC6850 it looks like a 
serial port to software 

No hard-to-get parts 



Data Sytttms "68" 

2316 DIvOTlfM Way 

Orlando, Florida 32804 

oo«425-6800 



• AM Boards Solder Masked Both Sides 

• AU Silk Screened Nomenclature 

• Full Documentation Included 

• VISA & Master Card Accepted 

• Add *3* for shipping & handling 

• Add »1 M for C.O.D, 



If NMI Ciwck M«!#fC#*d V>u CODi Fiv«4M wawli add &% utoa iti SpKify typa bw**> as* o«*"" <y &» mc»i ***<* wdanng 
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TEN MOST-ASKED QUESTIONS 



TM 



about DYNACALC 

THE ELECTRONIC SPREADSHEET FOR 6809 COMPUTERS 



1. Whal la en electronic apread sheol, 

anyway? 

Business people use spread sheets to 
organize columns and rows of figures. 
DYNACALC simulates the operation of 
a spreadsheet without the mess of 
paper and pencil Of course, correc- 
tions and changes are a snap 
Changing any entered value causes the 
whoJe spread-sheet to be re-calculated 
based on the new constants. This 
means that you can ptay. what if?* to 
your heart's content 

2. la DYNACALC just lor accountants, 
than? 

Not at all. DYNACALC can be used for 
just about any type of job. Not only 
numbers, but alphanumeric messages 
can be handled. Engineers and other 
technical users will love DYNACALCs 
stxteen-digit math and buitt*in scien- 
tific functions There's even a buiJt-in 
sort command, so you could use 
DYNACALC to manage smaU data 
bases - up to 256 records. 

3. Whel will DYNACALC do for ME? 
That's a good question. Basically the 
answer is that DYNACALC will Jet your 
computer do just about anything you 
can imagine. Ask your friends who have 
VisiCalc T or a similar program, fust how 
useful an electronic spreadsheet 
program can be for all types of house- 
hold, business* engineering, and scien- 
tific applications. 



ORDER YOUR 



4. Do I have to team computer 

programming? 

NO! DYNACALC is designed to be used 

by non-programmers, but even a Ph.D. 

in Computer Science can understand it. 

Built-in HELP messages are provided 

for quick reference to operating 

instructions, 

5. Do I have to modify my system 1o use 
DYNACALC? 

Nope DYNACALC uses any standard 
6809 configuration, so you don't have 
to spend money on another CPU board 
or waste time learning another operat- 
ingsystem 

6. Will DYNACALC read my existing dela 
files? 

You bet! DYNACALC has a beautifully 
simple method of reading and writing 
data fries, so you can communicate 
both ways with other programs on your 
system, such as the Text Editor, Text 
Processor, Sort/Merge, RMS data base 
system, or other programs written in 
BASIC. C, PASCAL, FORTRAN, and so 
on. 

7. How test ia DYNACALC? 
Very. Except for a few seldom used 
commands, DYNACALC is memory- 
resident, so there is little disk I/O to 
slow things down. The whole data array 
(worksheet) is in memory, so access to 
any point is instantaneous. DYNACALC 
is 100% 6609 machine code for blister- 
ingspeed 

DYNACALC 



8. Is there a version of DYNACALC for MY 
system? 

ProbabJy. You need a 6609 computer 
(32k minimum) with FLEX or UniFLEX 
operating system. A version for OS-9 is 
also in the works. You also need a 
decent CRT terminal, one with at least 
80 characters per line, and direct cursor 
addressing. Jf your terminal isn't smart 
enough for DYNACALC, you probably 
need a new one anyway. The UniFLEX 
version of DYNACALC also allows you 
to mix different brands of terminal on 
the same system. There's also a special 
version of DYNACALC for Color Com- 
puters equipped with FLEX and Data- 
Co mps F-MATE A version for FranK 
Hogg's Color Computer FLEX is also 
being done. 

9. How much does DYNACALC coat? 
The FLEX versions are just $200 per 
copy: UniFLEX version $395 Foreign 
orders add $10 per copy for postage. 
We encourage dealers to handle 
DYNACALC, since it's a product that 
sells instantly upon demonstration. 
Call or write on your company letter* 
head tor more information. 

10. Where do I order DYNACALC? 

See your local DYNACALC dealer, or 
order directly from C$C at the address 
below. We accept telephone orders 
from 10 a.m. to 6 p.m., Monday through 
Friday. Call us at 314-576-5020. Your 
VISA or MasterCard is welcome. Please 
specify diskette size for FLEX versions. 
Software serial number is required for 
the UniFLEX version of DYNACALC. 



TM 



TODAY 



Foreign Dealers; 

Australia & Southeast Asia: order from 
Paris Radio Electronics. 7A Burton St., 
Darlrnghurst. NSW 2010 Sydney Tele- 
phone: 02*357^51 11. 

United Kingdom: order from Compu- 
sense, Ltd.. PO Box 169, London N13 4HT. 
Telephone: 01 882 0681 

Scandinavia: order from Swedish Elec- 
tronics hk AB, Murargatan 23-25, Uppsala 
S754 37 Sweden. Telephone: 18 253000. 



% 



Computer Systems Center 

13461 Olive Blvd. 

Chesterfield, MO 63017 

(314)576 5020 



UniFLEX software prices include maintenance tor the first year. 

DYNACALC, DYNAMITE, and DYNAMITE + 

are trademarks of Computer Systems Center 



FM ATE i» • lrid«marfc of D Ala-Co mp 

VlatCalc <a a trademark ol VialCarp 

OS-9 ia * trademark ol Microwave and Motorola 

FLEX »rv<J UniFLEX are irsdematksol TSC 



ALSO FROM CSC 

DYNAMITE + 
♦'THE CODE BUSTER" 

now available for UniFLEX 
OS-9 veralon soon 

DYNAMITE + is a new version of DYNA- 
MITE, our popular 6809/6600 disassembler 
package for 6809 FLEX Present users of 
DYNAMITE can upgrade to DYNAMITE* by 
sending us the original DYNAMITE diskette 
and $40 (plus $5 for foreign postage). 
DYNAMITE + does everything DYNAMITE 
does, and morel A cross-reference gener- 
ator has been added, label files are now 
maintained only in text form (LABEL EOU 
Sxxxx), and boundary file specifications 
have been tremendously simplified, which 
makes it easier to disassemble large pro- 
grams containing lots of big tables. 

The UniFLEX version of DYNAMITE* 
does everything the FLEX version does, and 
also automatically handles system calls 
and 'info' areas 

DYNAMITE* is available for $100 per 
copy on FLEX (specify diskette size), and 
£300 on UniFLEX. Foreign orders add $5 per 
copy for postage. 
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ECLECTIC SYSTEMS CORPORATION LZy TT _-VVi y^ RO. Box 1166 • 16260 Midway Road 
Order TOLL FREE 1-600-527-3135 ^V^YT^nV Mdlton, TX 75001 • (214) 661-1370 

Dramatically Improve Your 
I Programming Productivity 

I With CCSM® ANSI Standard MUMPS 

// you are not familiar with MUMPS you 
must read the rest of this advertisement 

CCSM C is more than just a programming language It is a well integrated data management system combining with one syntax what other 
operating systems would call h an application programming language; 2) a job control language: 3) a linkage editor; 4) a database 
management syste ; and 51 a communications monitor 
PROGRAM MANAGEMENT: 

CCSM* provides all programming management facilities needed to manage programs and program files Programs can be created, edited, 
cataloged and debugged Irom within CCSM" Programs can be as large as disk capacity A resident algorithm rids memory of least fre- 
quently jsed variables and program modules so that what you need olf disk normally resides in memory 
STRING POWER: 

CCSM 9 makes string handling easy with its extensive set of string operations and functions variable length strings can be used routinely 
without the obstacles presented by most other programming languages. 
PATTERN MATCHING: 

CCSM C can "filler" user Input with a useful pattern matching that will result in fewer user or device errors For example dates, zip codes 
and names can be tested for validity with a single statement. 
GLOBAL* 

CCSM C obviates the need for traditional read and write operations on secondary storage devices by allowing data elements to be directly 
referenced as a set of subscripts, alt the details of file organization and retrieval are handled by the system 
TIMING: 

CCSM C enables a programmer to associate timing constraints with several operations This feature allows testing for terminal malfunctions 
as well as prompting users in time-critical dialogue. 
DATA BASE MANAGEMENT 

Sons and merges are not necessary as CCSM C automatically stores data in a dynamically allocated balanced tree structure Random 
acce$s to any data item requires at most three disk reads 
CCSM UNMATCHED IN PROGRAMMING PRODUCTIVITY: 

System houses that progra in CCSM € {MUMPS) find that their costs are lower than those of their competitors using other languages 
Fewer lines of code are necessary per application. Dimension statements are not required. Subscripts ay be alpha, numeric or any legal string 
Data types need not be defined and can change freely throughout as CCSM can recognize when it is dealing with alpha, numeric, integer or 
floating-point data types. CCSM e gives trie professional programmer a full set of software tools designed for reaMiletasks and woblems he 
consistently encounters in the production and maintenance of application software CCSM C adheres rigidly to ANSI MUMPS standards, 
which make it transportable to larger processors manufactured by DEC, TANDOM. DATA GENERAL HARRIS and ofliers Additionally 
CCSM C grves the less -experienced programmer the toots to do a professional joO on formidable programming applications. 

CCSM c is the Price/Performance Leaderl 

The most advanced system design for small machines. CCSM C departs from the traditional MUMPS partition 
concept with state-of-the-art computer software techniques. CCSM utilizes a complete virtual memory 
concept to provide the following features: 

• No limitation on routine size, 

• No (imitation on local variable symbol table sizes. 

• Only a single copy of any routine resides in memory (i.e., multiple users take advantage of a single copy 
of a routine.) 

• Only those parts of routines actually being used are memory resident. 

• DO's of other routines take no longer than DO's of local labels. 

I CCSM' is available for the following 6609 systems: H AZELWOOD Computer Systems HELIX 

Commodore SuperPet (single-user) GIMtX 
TANO OutposM 1 Southwest Technical Products 

Multi-User systems (up to 16) for $600 00 

You may order from ECLECTIC SYSTEMS by calling toll free 1*800-527-3135 
from 1 0AM to 4 PM CDT Monday through Friday. Texas rtttldenfc call 1-214-661-1370. 

Or you may write to ECLECTIC SYSTEMS CORPORATION, 

16260 Midway Road, Addison, Texas 75001. 

CCSM Copyright COMP Consultants. Inc. 
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OmegaSof t Puts Pascal Power 
In Program Development 



Finally. A fast, efficient way to 
design, code, debug and maintain 
your microprocessor software. 
OmegaSoiYs Pascal The software 
development tool that takes the sting 
out of programming For industrial or 
business use. large or small scale. 

How does it work? Simple. We've 
compiled Pascal into the compact 
native code that is most common to 
professional applications OmegaSof! 
Pascal is designed to integrate easily 
with existing software development 
tools available on most 6809 operat- 
ing systems. 



Single Pass Punch 



Our compact single-pass compiler 
quickly translates Pascal into 6809 
assembly language code. This means 
less time-wasting disk swapping and 
fewer multiple passes, with greater 
success rates. OmegaSoft Pascal is 
based on the proposed ISO standard 
with compatible extensions designed 
to make Pascal an important tool in 
industry and business. Byte wide 
variables allow convenient access to 
I/O devices. Custom I/O devices can 
be used in place of normal Pascal 
INPUT and OUTPUT files. 

Practical Yet Precise 

OmegaSoiTs Pascal long, 32-bit 
integer support also allows representa- 
tion of money amounts without speed 
penalties of BCD implementations. 
And our 7 digit real format is compati- 
ble with AM9511 APU with options to 
use this chip instead of software 
routines. 

OmegaSoft Pascals random access 
file is excellent for fast access of data 
for business applications programs and 
other mass storage uses. Sophisticated 
applications programs are simplified 
with dynamic length strings, such as: 

■ Process control 

■ Communication systems 

■ Robotics. 

■ Automatic test systems. 

■ Microcode generation. 

■ Scientific computation. 

■ Development system software 



High Speed, High 
Performance 



OmegaSofi Pascal generates high 
speed code without sacrificing 
ROMability, position independence or 
reentrancy Modular compilation is 
supported along with several methods 
of interfacing to assembly language 
variables and routines, including 
interrupt procedures 

OmegaSofi Pascal s runtime library 
provides that only the modules 
necessary to execute the Pascal pro- 
gram are loaded, which translates into 
much smaller object modules and 
reduced memory costs 

Our symbolic debugger interfaces 
with the assembly language output of 
the compiler for fast, accurate program 
execution. Debugger commands allow 
other exciting possibilities: 

■ Displaying and changing 
variables using Pascal names. 

■ Tracing through statements. 

■ Setting breakpoints at the start of 
Pascal statements. 



Features 



■ Compatible with MDOS™ and 
XDOS™. FLEX™, DOS69™, and 
OS-9 1 * 

■ Entry, External, and Absolute 
attributes for variables and 
procedures, 

■ Optimized in-line code generated 
wherever possible rather than 
subroutine calls. 

■ Compiler generates 6809 
assembly language - can either 
be used with the debugger or 
assembled and linked to form a 
loadable object module. 




■ Standard data types plus long- 
integer, hex. dynamic length 
string, and device. 

■ Expanded operations for pointers 
and characters allows low level 
code to be written in Pascal. 

■ Extensive type conversion 
functions. 

■ Compiler - Requires 48K system, 

■ Symbolic Debugger to run on 
any of the operating systems. 

■ Utilities to assist in creating a 
"CHAIN" file for automatically 
linking the user program with 
the runtime library, 

■ Manuals - detailed language 
reference handbook and a con- 
figuration manual 

■ Runtime library and source. 

■ ISO validation report available. 

■ Debugger allows display and 
change of variables using their 
symbolic names and stepping 
through the program one state- 
ment at a time. 

Single unit prices start at $425 
(domestic). 

Support product include: 
OmegaSotVs Motorola compatible 
Relocatable Assembler/Linker and for 
higher speed OmegaSoiTs Arithmetic 
Processor option uses the AMD951 1 to 
support integer, longinteger, and real 
calculations for Pascal runtime. Avail- 
able soon will be a multitasking kernel 
and a high speed translator between 
compiler output and relocatable object 
code, 

TM: MDOS, XDOS, Motorola trade- 
marks; Flex, TSC trademark; DOS69 r 
Smoke Signal Broadcasting trademark; 
OS-9 Microware trademark. 



OmegaSoft 

P.O. Box 70265 
Sunnyvale. CA 94086 
Telephone (408) 733-6979 
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OS/9, FLEX, COLOR FLEX, UNIFLEX Software* 

SUPER SLEUTH DISASSEMBLER S99-FLEX S100-UNIFLEX $101 -OS/9 

pravutt 6800 i/2"3SB.9 6602 programs, a»Mfi|a^> th» usvf to anafyie r^aflty, and 6aas»«nt»b (w#J> ttwte) oCaad oo6a< «*tft omjM to tame/ia, prime*, and 

OdK and eroaa -fi*Fnf«™ r.* and labd-deftftoon capa&ftias 

Z-80/8080/5 SUPER SLEUTH DISASSEMBLER S99-FLEX S100-UNIFLEX $101 -OS/9 

TTWt «mun or SUPER SLEUTH proeaesaa 2 ^80605 ocjac! coda on me 8800 t 9 

CROSS-ASSEMBLERS each $50 3/$100-FLEX each $60 5 5120-UNIFLEX 

Thaea programs antf TSC mmsvt 0A&X* ma u*dr to D"x**a 6800 1 . 680S, 6S02 2-80. 8080 S p/opart* In ortg«r>*J formal 

6805 and 6502 DEBUGGING SIMULATORS each $75-FLEX S80-UNIFLEX 

TY+— pmy f n anafra to* torn to «<»Kt M»» anaJfra ****** and cfcatvg f 14)6805 and 6902 ofcjad cod* 

6502-TO-6809 XLATOR SYSTEM $75-FLEX $80-UNIFLEX 

Thai prorjaro arujfcfta* cha uaar to ****** 6802 tOOTtia coda into 6809 mamvUht ooda. noong **x*a oiwvra 

6800-6809 & 6809 PIC XLATORS both S50-FLEX $60-UNIFLEX S75-OS 9 

* 10 tranMala 8800 T cdotM {ar^arn to 6809 rtmarfvjnca and to avtvori 6809 program* to poaMim^ndapa K haa coda and data uwng PC, S 
U x. and y a* oasa ragoten 

UNIFLEX SIMULATOR FOR FLEX $100-FLEX $110-UNIFLEX 

Trvb program anaPaa iha uwk to dafe>g UNiPltx caartai program* utmg trte TSC 0C9UC avd off** raotnas ol FLEX 



FULL SCREEN FORMS DISPLAY (6809 X-BASIC) $50-FLEX $75-UNIFLEX 

Thaea programs anattfe die user to deline am) ganerato ratta drivan full aoven daptay and dala^niry program*. 

FULL SCREEN MAILING LIST (6809 X-BASIC) S100-FLEX $110-UNIFLEX 

Piese programs anapfa (he use* to daima and m»majr» rnair>no/list-ooerTted data bases 

FULL SCREEN INVENTORY/MRP (6809 X-BASIC) S100-FLEX $150 UNIFLEX 

Tneaa program* anatXe tne user to defm* and rna»riUrt •nvantanaa, and rcfcjrfe ftaarascAdd <*Amu*» mjuirirmri piawrng 

TABULA RASA SPREADSHEET (6809 X-BASIC) $100-FLEX $200-UNIFLEX 

Tttasa program* ****** ttm uaar to yaria a aa and mmvtsn tktUm cxvTDaUK* *c?»jm**, P K Md»^> « S*i^e user ntedace and »a*wsiTea*l r«p 

DESKTOP PLAN (TV OaaMt© Compubogf 

TSC BASIC XPC UTILITY PROGRAMS all $25-FLEX $50-UNIFLEX 

Ttvasa program* enafaa me use* to raaaquanc* or croaa-ratatanaa any Base program and ganerato XPC Banc ton prog? ej 



Programs m aa*rce on Oak speo^y size, sides, denvry. rype. compmot 

Ovta**** prvrtod manuals prcvvJed ««im al product* 

For VtSA and MASTER CARD grve era*rl exp dare, pftore 

U S funds ont* add 5*4 (10% foreign) for snoptng 

Open Purchase Ordenj tor and B raled cltents o»Yy 

Ejiciusive u K dealer Compusense in London 

Call Or wrrto tor calatog and dealer information 

'trademark Tecfoaal Sylems Comuftiultp and Mcrowara 



Computer Systems Consultants, Inc. 

1454 Latta Lane, Conyers, GA 30207 

Telephone Number 404-463-1717/4570 



68 MICRO JOKHAA PROGRAMS on DISC 

Disk /!; FILES0RT. MINICAT, MINIC0PY, MtNIFMS, 

••LIFETIME, ••POETRY, "FOOOUST, "DIET. 
Disk #2: DtSKEDIT «/ Inst. & fixes, PRIME, *W0D, 

■•SNOOPY, ••FOOTBALL, ••HEXPAWN, ••LIFETIME. 
Disk #3: CBUG09. SEC1, SEC2, FIND, TABLE2, INTEXT, 

DISK-EXP, •0ISKSAVE. 
Disk H: MAI L ING PROGRAM, # F1NDDAT. ^CHANGE, 

•TESTDtSK. 
Dtsk #5: *DISKFIX 1, *DISKFIX 2, "LETTER, 

**L0VeSlGN r ••BLACKJAK, ••S0WLING. 
Disk #6: •"PURCHASE ORDER, INDEX CDtsk file indx). 
Disk §lt Linking Loader I RL0AD, Horkness 
Disk #8: CRTSET, Lanpher (May *82) 
Disk 09: OATECXJPY, 0ISKFIX9 (Aug '82) 

NOTE: All are as published or received by 68 
Micro Journal, some have M *es and patches. 

This Is a reader service only) No warranty Is 
offer-*! or Imp Ned, they are as received and era 
tor reader convenience ONLY. Also 6B00 and 6809 
progress are mixed, as each Is fairly simple 
(mostly) to convort to the other. 

PRJCE: 8" Disk 119.95 - 5" Disk S17.95 

68 MICRO J0UKNAL 

POB 794 

Mlxson, IN 37343 

615-642-4600 

• Indicates 6800, •• Indicates BASIC SWTPC or 
T$C - 6B09 no Indicator. 

MASTCR CARD - VISA accepted - Foreign add 
sufficient postage surface or air!! 
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HAILING LISTS INVENTORY 

AC COUNT IMC CHtCK«C¥lKa 

SCHtDULIMC OADCR 8TATU6 

SERVICE CONTRACTS BATVLf M. ANALYSIS 

RECORD SELECTION REPORT GENCRATXON 

ON-LINE UPDATING BATCH PROCESSING 



INQUIRY 

CASH FLOW 
HAMMET TRENOB 
SPRCAO SHCETB 
POSTING 
TRACKING 



»*.Tov rtally »n D uld ca-iidtr DHI3/VK 

Triv CK52/VM Oaia K«n«gvm*nt By«f*A provtdss minimum rj»m>ilir>, 
yt» (t l* ftimpis to op»r«t». Vou *f« immttflltit) r" command. Blarl by 
DtftniA| a iimplt «pplic«1ion> «uch «« 4 MiAiling )>«r «npl 0r«du«i« 
qtuc^ly to ftopruif icclvd •n*ljr«i» or t«tcr< Proc»*«inft *pplic«]iot * . 
0»rtn» ajtitiiKi UP to ?4 Fioldft* UP04T* ir«1»r 4C t iv«ly or input ft am 
«0r«riJtC»d t»zl fit**. 0«ri«r«1« Output roportf Of <I«TA64I*« 10 your 
ftpscjflC4t»Dn«. H»rg» information. Soloct* tort mil rtformtt rocordv* 
Do tint c«t«vl«f tons. Tor»l coluMr.*. BubtnC^l groups o* rol«t«cl linn, 
Format output into m pr«ii«fl«ioi for/*, Cr#«t* output* a«tj ?*!••• 

V»rfw«lly ill irtndud d«t« *tfvtp«ntAt functiortg «r« at your command 
trtrougrt an Englnf>-lm» control language, wnlcfii ■»*/ b* »rit«r«d 
lltf«r«ctlvo)y or from « control fllo. T^* «fr>tAi ovoA iIIomI for 
>iriiblt pii4«iflftl. for vfiicfi you at m prom(it«0 at •xvcuTtoo timo. 

DMfiZ/VM offort mny t r «n«p«r *r> t Iritufti muct\ a* d»t« ConPr«i«io», 
automatic rtorgtmutiDrt and attitm backup. Trio Virtual Momory 
ttcrnnology u»so 4llo*t i tott o' opfntioni on <)!«■ •■ larflv a* a 
MagaOyta wM(H ar* cumbfrloiM or irapoaalhla «ttn othar matftoclologla«< 
Trta Vft i« tparvd thaaa rachmca; cor»carn«< and tMit it fraa to 
cone ait ir ttr on tot application, f inpiafnant ation timaa arm raducad to 
mitutttt aa oppoaad to day* or toaahf for compafabla J>ppilc at lona 
Mfitfan in any programming languaBa. 

DNS?/Vh can %avm you ttmi and monay. Orlf 3000 ft£D fioura wvr>1 Into 
flMNlrvf OMS2/VM tt^a mPal flvubla arid varaatlt* DNI In tha twftlnvaa. 
Pul it In work for you' It ift priced to hi affordaola at ortly t**>*9* 

Hntlan in modular a«aamblar t redjuiret 22K and No driw«» rLEXt 0/B* 
Add PiH t2.5C. Foreign «7.30. M.T< Bfale add eaJea Tai. Specify 9 or B". 

Alio available; Basic Accounting Byatam adaptable to a variety af 
♦ nvlfOmnfnj». DHS Parjpharai* and Oftar fntarfaca. Mord pfOcaaalng 
and general purpose utilities. Call or write for lAteet information! 



ME8TCHC8TER Applied Butlnea« 8^ttle>r*m 
Pott Office Bom 107 
Briarcllff Hanor< N.Y. lftSlO 

rrntnirt) CamwlUliOR: fl4-Hl-B52 ift-it t.ft. (It * a* lam* *e««a« 
$#t« la«rrianim«e; ?l}*«n-ffaN iM far Sanaii 



fUH to a Iradvaa** af f*f%>iril *tn»*» Canati limit. W 
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TIME IS MONEY 



INTROL-C for the 6809 



For process control, Introl-C saves 
time in two important ways: 
1. Less development time than 

assembly language 

Faster execution time 

(and smaller code size) than 

most other high-level 

languages 

lntrol-C/6809 includes: 
C Compiler 
6809 Assembler 
Linking Loader 
Library Manager 
Standard Library 



Introl-C produces efficient, re-entrant, 
position-independent, ROMable object 
code. 

Available as resident software for: 
FLEX-W $300, UN I FLEX* $350, and 
OS-9** $300 or as cross-software for 
CP/M*** $350 systems. 8" SSSO diskette 
only. Add 10% outside U.S. and Canada. 

Trademarks: 
•Technical Systems Consultants 
♦*Microware, Inc. 
♦•♦Digital Research 



tfj? W. Virginia St. 
Miiuaakee, Wl 53204 




CORPORATION nwTtsSSx? 



HOME 
CONTROL 



KCOM lO<t«iri provUvi TOTAL control «# ALL 
236 poivlbla dtvlca*. «• provide thai •OUKtrt 
and *n adapter cablv, you provida thai RADIO 6KACK 
PLUS N' POarER (*•> control lair (126-1 182> and m 
parallel port. This rmml t 1 •• •ottmrnrm nay b» 
adtptad for Mhttavtr CPU apaad you May b* running 
and alloMa pirta*tirt to ba aodtllad * or noHV 
alactrlcal mvironainti. Riafabtr that NO 
ultrasonic link* mr m raqulrad. Tmo NEM oomndi 
haw ba>a>n addtd to tha atandard (U coaatndt 
allowing yog to LOCK and UNLOCK all dtvlcai undar 
your control . 

• •AVAILABLE FOR PEACOrl AND STANDARD QBV FORMAT NOW 4 
REQUIRES APPRQK TnATELY IK TO RUN 



»- DISK WITH ADAPTER I DOCUMENT*? I 0»- *3 

DPB OUAL PORT SERIAL BQAFtQ 

CDMPAT1PLE WITH 10TM SSSO I. Sf.lO C 

FULL RIB, PCD, CT« ate. JUBPEW CONTROL 

ALL CHIPS goCKE TED- -USES 1 4BB/ 1 *ft» SRI VERA 

ALL SUPPLY VOLTAdeS REflULATED 1+3, +13, -131 

TNO DB29 CONNECTORS ON BOARD FOR EASY HOOKUP 



COMPLETE t TESTED U1TH DOCUMENT AT I0N- 



TG-1 BIT RATE SENERATOR 

9 STANDARD BIT RATES FROM 110-19. 2K S t RULTANE0U8L Y 
USES NO PARTS FROK VOUR PRESENT BvStEk 
FACILITATES UPSRADINd TO BB30C STATUS 

COMPLETE 6 TCBTED WITH QOCUrlENT A T 1 ON «49.00 



OOLD PLATED CONNECTORS AAE STANDARD 
ft* r fM. lit ifimrt •* tttlt ma3, 
w it i tr«r»#i »* «icmni pvm am. 

41*11 It » IfJIaurl «4 Unit tit, 

TEXAS COMPUTER 



RO, BOX 12DQ16 
VISA/ FVlC 



add for snipping 53,00 
ARLINGTON. TX 7B01S 
Bl7-273-*>B*iB 



EPROM 
PROGRAMMER 



on 



I n'i 



i'ti 



H 



: W 




For single supply 2516. 2716 * 2758 EPROMs Connects through 
a user supplied interface to any compuler syslem Inler 
tacmg requires two 8 bii ports plus hand shake lines One ol the 
ports musl be sollvware conlrotiable lor input or oulput Timing is 
done via hardware. Ihus is independent ol MPU clock rate Verily 
erased Program — enlire or partial Axito verify after program- 
ming Transfer conlenls to RAM for modilying or duplicating 
Select Documentation tor Interlace 1o: 

6502 6820 PtA or 6522 VIA 

6800 6820 PIA 

6609 6820 PIA 

80BO/6085fZ60 8255 PPI 

CeinO'cficnsitfodocbmAftloKon bootlot coul*r>9 4£*ent*liC in»Mut.iW>t l<* cor^lroc 
Uon chvek-oul and uso *ntfa w*«lcc«>m#fiiwj *&&<"*** hslmQ tot th«>«06C4lMttiMPO 

Complete kit of parts (includes ZIP socket} $ 4500 

Bare PC board and Documentation , . S 25 00 

Sol I ware listings for additional MPUs 

iwith pipichdMOl KU (X PCftoaidt ... . ... T ._.,,, T ,,, $ 5 00 

Odtmnq 5p«K:<fyMKJ Add*% KwP*M Owr»«ls «4d 10*V Ari7 r«»id<mlQ *0d *% Itfi 

Micro Technical Products, Inc. mm 

814 W Keating Ave. Dept J MHM 

Mesa. Arizona 85202 • 602 6398902 
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WINCHESTER 

FOR MOTOROLA 

EXORCISOR/MDOS 

D 10 MB Winchester hard disk runs MDOSon Motorola 
Exorcisor System D No modification to MOOS required 
D MDOS based software stays alive D All user software 
operates without modification Q Optional SA-801 R flex- 
ible diskette drive system D Optional 10 MB removable 
cartridge. 

^ MW^ For information call (714) 566-3911 

■ JiJComputer System Associates 

%# I 7562 Trade Street. San Dieqo. CA 92121 




QMM1 

Quarter 

Magabyta 

Memory 






The OMM1 Is a "Quarter Megabyte" (2S6K) dynamic parity 
memory board for SS50C 6809 systems with 20 bit addressing. 

• Full 2Mhz operation with transparent on board refresh, runs 
continuously at 2Mhz with no cycle stretching, stealing or 
halting. 

• Optional parity feature halts processor and sounds audible 
atarm upon detecting a read error, 

• Switch disable of up to fi 2K, 4K, or 8K blocks in any or all banks. 

• Gold bus connectors, socketed, Professional quality board. 

• On board transient surge and ESO protection, 

• All boards assembled, burned Jn f tested and warranted for 
1 year. 

NOTES: Not for 6600 tyfttwn* R«qu*»« i Jump* «<Wdkx» to €809 CPU OoojO 

OROERFROM 
OP , 
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130 
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a*H£l 
Port (art OH 

9723 
(503)244*15? 



2* woafcs ARO 

TERMS Cufi. CfvocK, ot Krugofond* wrlti ortw, odd 15 00 irupptnc, and kii m USA 
fcieKJn order* tnckJdo t Moping lor 15 lokn. 



ACCOUNTS 
PAYABLE 

fofco <*» NOOOoOO (Kit Of 

NK*ing iq%m cccoxnU ootcOto 
%iifi >p»cnjiiy fi»c<<oniti 
*rvf*Mci«»Ac<^r*»ngiv»»«rtf» too 
OCCotinli pO*ODl« pQCkdf]* 
luDDOri* i*«i« oofifona.^ 



OS9 Application Software 

Specialty Electronics, Inc. 



1 tr*vofdOO*r> croOH ropuO 
fMBD N^t <X\d (xyu ix^'iot^ 

2 HOX3 CTtoCtA 0"*Of*d 0»OC** 

tfuotorocroo ««b» 
j p«t»tf*M ogno. or a^o^rxi 

OAO) prop«r Q«n«fOl Itd^ff 



numDi hoc nog ong Our*> 
«1V*ooa<7i ar# c* Cfc-doo 

5 VVXOl TKJK OO (ZkWO CM 
ft CompSrt* oud«l Na»i* Q*t 

0*0*0*0 
7 fftptrHcro bo gonpa*od f cm 

»p#Cif4C Ov* OOl*f c; tf jiO"i*i 



•/■ oiftw touchy *W(*I fli WXlor 



Accocnfs R^awe uoDdo 



$299 



GENERAL LEDGER 
CASH JOURNAL 



Tho_ 

n* SpOOOfty E»oc»arve» Aooovs* 
ng S*»»o*ti VVim ir* poctago «Ou 
con 

1 *«**«o Ootorao tnoou orxs 
•ocomo »tofvmar»i» m *oroui 



ondpoyon 



2 6ar<n« aeeouor nomn 



e tru/i aota *» ^ «xv «olo<«^ 
rornut 

* Lrt* rot mujri corppa»v 
CKOOunf mg «*moOl rDodifcco 

G«r*roi "eager l<»de 



$399 



ACCOUNTS 

RECEIVABLE 

I v<*# Ac^o^nti ffltcoraBo con bo 

foiKhvOd wi*> O miivnXjirfi or t*n» 

1 Pi^urd ocortj oooi cr<d 



^lyilVtl 

2 ProQr«»»»w* piinnQ ona 
po*rw«n 

3 HyM <* pvocm »ooc*oo oy 

*W LOW 

4 »«»• cu*xyvwi ffMo o» 
n— di d 

5 5V j »i»^><t o«« gonwafva 

owx*«OTO*/>'»ic**«?Dva(^j 

COWFV 

6 TofO* inrf**OC1<Or> «ilh •♦»• 



and trooi w%wrm 

muov» and po»>»0 »o mdoui 

Accounft f?ece«vabie 
icode 



$299 



INVENTORY 



m arocfiv* ^ccoonlmg $v(f#rr 
rM^v^v C<y^q» Aqc«oq« p>ov«ato* 
w>o »oa»» tot COfnpW* cor«ol Of O 
lO'Q« Qnd 0C'J«* if>w»nfO*v 



quam#io« on arov cc*>»^» oro 



2 CC 
COtOQdiv grouDt tuPD «' 

3 S*ro« novi ond «#a/toi 



rnveoiov Control I code 



$299 



& 



PAYROLL 

irM So«cioi«y Efcchorio int««oe> 
tn« AccOMrvttng SvWcn pnnVtoi 
ooyna* IM9POA n^k h go»» ooyono 



or»dmcyi*v pnvc 



Ch*CK 



ciFowrtii cx7yc°%vwt ond 

«p» 

3 Ooducn lo J »»o< ono tfo% pev 
»o# *n*m% mte*or>ro uww ymot 
«ipKo , dr«cta 

4 Boo, («tw •»•-«»• _ _ 

SlO>0 tai (OOO^I ■r^flTVM* 
' VOfOf ^•'«P 1 OYWiM«l0<V 
( TO* lOblOl OtlOw (JlOf 

rr>oO<ftcotlof> 

Poyxoil l-code 

$425 



Complete Documentation $1995 

' OS9 and Basic 09 ore trodemofks Of Microware, Inc and Motofofo Corp 



PO Box 541 

2110 W Willow 



Specialty Electronics 



(406) 233 1632 
Enid OK 737CH 
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PRODUCTS FOR YOUR RADIO 8HACK 



Ht* X 



COLO 

MACRO-BOC 




Tlie Micro Works is pleased lo announce Ihe release ot ils disk-based editor, 
macro assembler and monitor, written lor Cotor Computer by Andy Ptieiips THIS 
IS IT — The ullimale programming loot! 

The powerful 2 pass macro assembler leatures condhiona} assembly, local labels, 
include liles and cross relerenced symbol tables. MACR0-80C suppoils Ihe 
complete Motorola 6809 instruction s6J in standard source lormat. There are no 
changes, constraints or shortcuts in the source language delinlftton Incorporating 
ail of the leatures of our Rwnpack-oased assembler (SDS80C), MACA0-80C con- 
lairs many more useful inslrucrkxis and pseudo-ops which aid Ihe programmer 
and add power and llexibility 

The screen-oriented text editor is designed for ellicienl and easy editing (A 
assembly Language programs The "Help Key 1 ' feature makes «1 simple and funto 
learn lo use me editor As the edlor requires no line numbers, you can use Ihe 
arrow keys to position Ihe cursor anywhere in lite Ilia. MACRO-BOC allows global 
changes and moving /copying blocks ol lexl You can edit lines ol assembly 
source which are longer than 32 characters 

DC BUG is a machine language monitor which allows examining and altering of 
memory, selling break pomis. etc 

TDa editor, assembler and monitor — as well as sample programs — come on one 
Radio Shack compatible disk. Extensive documentation included. Macto-BOc 
Price: $99,95 



SDS80C — Our famous editor, assembler and monitor in Rompack, Complete 
manual included Price: $89,95 



PARALLEL PAINTER INTERFACE - Serial to parallel converter allows use of all 
standard parallel printers You supply printer cable PtSOC Price: $69.95 



MICROTEXT — Gel printouts while using your modern! Also download to cassette. 
General purpose terminal Rompack Price: $59.95 




YOU MEED COLOR FORTH!! 

Why? •Forth is lasler to program in than Basic 

•Fonh is easier lo learn llian Assembly anguage 
•Forth executes in less time than Basic 
Forth is a highly interactive language like Basic, with structure like Pascal and 
execution speed close to that ol Assembly anguage. The Micro Works Color Foith 
is a Rompack containing everything you need lo run Fonh on your Color Computer, 
Color Fonti consists of ttie standard FORTH Interest Group (FIG) implementation ol 
Ihe language plus most of FORTH- 79, II has a super screen editor with spill 
screen display Mass storage Is on cassette Color Fat?) also contains a 
decompiler and other aids tor learn irjg the inner wotting ol this fascinating lan- 
guage It will run on 4K, I6K. and 3?K cornputers Color Forth contains 10K of 
ROM r leaving your RAM lor your programs' There are simple words lo effectively 
use the Hi-fies Color Computer graphics, joysticks, and sound. The UZ-paae 
manual includes a glossary of the system specific words, a lull standard RG 
glossary and complete source listing COLOR FORTH THE BEST! From the 
leader in Forth. Talbot Microsystems price: $109,95 



THE 






A/so avifeofr; Machine language Monitor • Z-pass Disassembler * Books * 
Memory Upgrade Kits * Paris and Services * Call or write lor information 

P.O. BOX 1110DELMAR, CA 92014 



GAMES 

Star Blaster — Blast your way through an asteroid field in this action packed Hh 

Res graphics game. Available in ROMPACK: requires 16K Price: $39.95 

Pec Attack — Try your hand al this challenging game by Cowputerware. will* 

fantastic graphics, sound and action! Cassette requires I6K Price: $24,95 

Berserk — Have lun zapping robots with Ihfs Hi Res game by Mark Data 

Products. Cassette requires I6K, Me: $24,95 

Adventure — Black SanCtom and Calixto Island by Mark Data Products Each 

cassette requires I6K Price: $19.95 each 

Cave Hunter — Experience vivid colors, bizarre sounds and errie creatures in hot 

pursuit as you wind your way through a cave maie in search of gold treasures 

This exciting Hi-Res game by Mark Data Products requires I6K for cassette 

version Rice: $24.95 

California Residents add 6% Tax 

Master Charge/Visa and 

COD Accepted 

714-942-2400 



Dickson Computer Systems 

Distributors in 

ONTARIO CANADA 

For GIMIX and SWTPC 

Dealers for: 
Qume and Centronics 

Custom designed systems and 
packaged software available now 



Dickson Computer Systems 

2600 John Street, Unit 116 
Maffcham, Ontario L3R 3W3 
Canada (41 6) 475-2311 
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M00/6M0 M9**S 
- THa Ul+l**ta *on\t*r, «Mltl*l« »r««fcpolfltf, mingi«-*t«o*l»ig, 
roraotta4 •aaorr 9mo%. I/O control, for CPU boar** Mte «y Elytra, OI»U, 
Moll*, ParCO*, trar-*»M 4*4 S*TP, -Iff* v *Jt%Otft viooo eoores. $40 to ITS. 

64M/&6M **T*M« 

VCU 'N f I*. fl*o» olita*** Mi ftaai T%a* too. nil*? Ita oMcrionorr 
o< Hunt »,OOQ «or*. For f • *. or »arco» MS. W9.29. <0r4«r S» 
*ar*lo*« trot Jiltort 0*4 Ataocfatoal. 

Wltr •# VCLL - Kent • Zo.ooo— o-4 4tcl-lo«»«ry •"'^ t »ro» yo*» fut 
a4J*or a»4 Tta«r o* i«<rt sooilar. For T«C*» Editor «nd Flo* Irs.tt, 
of*«r vorilofvi oaOl«f noon* 

CX« -n tax coooin** <*oc*»oo» rMoocniatloA -m i»oo«o to* 

broo^opvfti lr> * *ay fOv* M a»p* aetata a»ary *P*" I I I5fl». A«r«1ltOlt for Flo* 
or porcoo WSi fM. 

BASIC tlrillTf P40UOE vom*©***. pr «r*y«»/ 1*1%, c"OOI -1*00*0) 0*d •ara. 
For Porcoa PCS or MlnlMo*. |40. 

SO*T-*CTO - t*a only o** for Par coo <il«* iritm, 190. 

MCVTALK *ofc«» your co*jKj*ar tain fo V0»* TM» oaoort ouao prooroa I* 
l«aal tor :**cfclftp wa^ory Contanti aoolntt • arlnrar iHtlnfl. 1)0 Oft dlak 
or cottotfo. 

CLI2A - Our **cMim la«0»aoa *ar»lo*> It Juit »g«ar. For Flo* or Pafea* 
DOS or coitatto. It*. 

TMR£f-OCC It Thr»».<H**i»loAM tle-t*c-to». tar Fto* or Paroo* 00 S or 
cotto'to. lO. 

otOO/6609 KMDWAAE 

S8C-07 »UQl«-board coooutar uioi *WW *lto RAX. WM. I/O. Idtol 
oooTrollar, iMalltflaot Utar raea o<id aora- PC board 125, controller Mf 
*7% *lt -Iff* W«43l* 1)19, Kit ultK Ba*lc 1139. 

CTW»S larloT/fiarallol Intarraca card lor RS-234 tarsi nol and/or 
parol lol Ktyooord, klooi tor *J4oo boord s?«ta*t. PC ooard 125. 

CtXOR 0»*i/TtI« SOf T*M£ 

HOOJUQ U 0/««tt E*tar and doOwfl proor***, analyrf ♦ •Pa*, con<v«ct to 
tmmof tarajUalft or ao*Out#r». do t*|*o% nobody alta can vith *J&X>. 
119.99 on dl«A or ca»«4*to. l*»-99 on *0M pocii- 

)PfU 'IIFU !«•• bbowo) lor Color Goaptitar 01 •>> ty*ta*t 199.29. 

OCOt m tAf Itaa oftova) lor Color Coopvyor diu ayttaot. 190. 

NdrtAtK <*•• aoova) on dli* or co%>atta. 120. 

S*M* lEMra) or OXJO lOthal lol o* 41 U. or et«*«tta. m aoeA. 

(ttMOTEPM • CtMMct a CUT tar^liial to tfw Colw Coiapvtor m >t rv* U 
roaofolr. «^oa throuoH a oodao. 119.99 on 41 ** or catto'ta. 

tFPRINt - <*%• a *a**%tt*<iv 1 prfrtar *lth yovr »aitc. Ot«* or ca*«*tt» 
tt«.95. 



For twrtftar IMoro^tlo*. *•** or Call Tor catalog* C ordor 
Stata ravldaMc pl«o«a loclwd* MIm tan. 
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Star-Kits 



•>. 0. tlOl 309 

m. K19CO, N.Y. 109*9 

l*MI 141- 



JPC PRODUCTS FOR 

6800 



COMPUTERS 



'IT'TiTi'i! 




High Pmformance Cassatta Intarf ace 

• FAST . 4800 Baud Loads 4K in 8 Seconds' 

- RIUABli * E<rc* Rate Less Than 1 «n 10 4 Bytes 

• CONVENIENT . Plugs Directly Into The SWTPC. 

• PIUS • A Fully Buttered 8 Bit Output Port Provided 

• LOW COVT • $59 96 For Complete Kit 

• OFTIONAL . CFM'3 File Manager 

Manual b Listing $19 95 
^■^0-^ ,Fof Cassene Add) $ 6 96 

fa^B^V f €«MS CASH MCotvibA 

C IIjp^roducts CO 

^^Phone (505) 294-4623 
sn 12021 Paisano Ct 

Albuquerque, N.M. 87112 



4 68 p MICRO JOURNAL 

it The only ALL 6800 Computer Magazine. 
it More 6800 material than all the others com- 
bined: MAGAZINE COMPARISON 
(2 years) 
Monthly Averages 

6800 Articles TOTAL 

KB BYTE CC DOBB'S ' PAGES 

7.8 6.4 2.7 2.2 19.1 ea. mo. 

Average cost for all four each month: $6.53 

(Based on advertised 1-year subscription price) 

68 cost per month $2.04 

Thats Right 1 Much, Much More 

lor About 

1/3 the Cost! 

OK, PLEASE ENTER MY SUBSCRIPTION 

Bill My Master Charge Q — VISA □ 

Card n Exp. Date 



For n 1-Year □ 2 Years 
Enclosed: $ 



□ 3 Years 



Name 



Street. 

City 



State 



-2ip_ 



My Computer Is: 



68 Micro Journal 

S900 Ctttandre Smith Rd. 

Mixson. TN 37343 



SUBSCRIPTION RATES 

USA 
t Year S24,50, 2 Year S42.50, 3 Year S64.50 

•FOREIGN SURFACE Add Si 2.00 per Year to USA Price 

♦FOREIGN AIRMAIL Add $36.00 per Year To USA Price 

••CANADA & MEXIOO Add S5.50 per Year to USA Price 
Cesh (USA) or drawn on a USA Bank!!! 




^sSI*^ 




^ 
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UNIVERSAL' 

DATA 
kX RESEARCH 



INTRODUCING SOFTWARE 

FOR THE COLOR COMPUTER 

AND TRS BO MODEL III 

Data Base Manager - '150 

Church Contributions Pkg.- $ 150 

Single Entry Ledger - s 95 



FLEX and UniFLEX 

SOFTWARE FOR THE 

68XX OPERATING SYSTEM 



INTEGRATED BUSINESS PROGRAMS 
for Large and Small Companies 



ACCOUNTS RECEIVABLE 
ACCOUNTS PAYABLE . . 
GENERALS LEDGER .... 

INVENTORY 2 

PAYROLL 

DATA BASE MANAGER . 



s 395 M95 

s 395 s 495 

s 395 s 495 

s 395 5 495 

s 395 s 495 

s 450 s 550 



STAND ALONE SOFTWARE: 

* SINGLE ENTRY LEDGER 
' CHECK BALANCER 

* COSTING & ESTIMATING 

* CHURCH CONTRIBUTION PKG. 
" CHURCH SCHOOL BILLING. 

1 FUND RAISING 

* CUSTOM PROGRAMMING 

* M.F.I. (Extensive Mlg./P.O.) 
' BULK MAILINGS 

* BULK MAILINGS 

* MAINTENANCE SCHEDULE 

* VENDOR PROGRAM 

* PURCHASE ORDER 

* ACCOUNTS PAYABLE 

' CUSTOMER PROGRAM 

* OROER ENTRY 

* ACCOUNTS RECEIVABLE 





I I 



2457 WEHRLE DRIVE 

BUFFALO, NEW YORK 14221 

(716) 631-3011 

MASTER CHARGE AND VISA ACCEPTED 

FLEX and UniFLEX are Trademarks 
of Technical Systems Consultants 

I DQQP Q OeOQ O Q Q QOO QQQOO O O OO ( 
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64K SS-50 STATIC RAM 




BLANK PC BOARD 

WITH DOCUMENTATION 

$52 



SUPPORT ICs ♦ CAPS - $18.00 
FULL SOCKET SET - $15.00 



S6K Kit 
64K Kit 



$309 



ASSEMBLED AND TESTED ADD $40 

FEATURES: 

• Uses new 2K x 8 (TMM 2016 or HM 6116) RAMs. 

• Fully supports Extended Addressing. 

• 64K draws only approximately 500 MA. 

• 200 NS RAMs are standard. (TOSHIBA makes TMM 2016s as fast as 100 NS. FOR 
YOUR HIGH SPEED APPLICATIONS.) 

• Board is configured as 3-1 6K blocks and 8-2K blocks (within any 64K block) 
for maximum flexibility. 

2716 EPROMs may be installed anywhere on Board. 
Top 16K may be disabled in 2K blocks to avoid any I/O conflicts. 
One Board supports both RAM and EPROM. 
RAM supports 2MHZ operation at no extra charge! 
Board may be partially populated in 16K increments. 

16K STATIC RAMS? 



The new 2K x 8. 24 PIN, static RAMs are the next generation ol high density, high 
speed, low power. RAMs Pioneered by such companies as HITACHI and 
TOSHIBA, and soon to be second sourced by most maior US manufacturers, 
these ultra low power parts, feature 2716 compatible pin out Thus fully 
interchangeable ROM/RAM boards are at last a reality, and you gel BLINDING 
speed and LOW power thrown in *ir virtually nothing 



Digital Research Computers 

(OF TEXAS) 
P.O. BOX 401565 • GARLAND. TEXAS 75040 • (214)271-3538 



TEAMS Add $2 00 Postage We Pay balance Order under $1$ add 7$C 
handling no C O Weaccepl VrsadrtdMasierCharge Tea Res add 5% 
Tax Foreign ordefS (excepl Canada) add 20VP & H Ordersover 150 add 
8$c to* insurance 
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POWERFUL COLOR GRAPHICS 

Uses the new TMS9918A Video Display 
Processor High resolution 256 x 192 pixel display 
mih IS colors 16k Byles dl onboard RAM do«s 
not reduce user memory 32 graphic images can 
be individually moved wilh simple XV commands 
lor smooth ammalion 
External video input allows subtilhng 
MTSC composite video output 

SOUND EFFECTS AND MUSIC 

Three AY3-8910 Programmable Sound 

Generators 
Nme sumullaneous voices 
Three i independent noise sources 
Onboard stereo ampliher drives two 8 ohm 

speakers 

ADDITIONAL I/O CAPABILITIES 

Eight analog inputs wilh 8 bil resolution 
Supports fourloysticks with pushbutton switches 
Eight bit parallel I/O pori 
Enlrre unil maps mlo 256 bytes of memory 

DOCUMENTATION AND 
SOFTWARE 

Programming manuals tor Video and Sound 

Processor* 
Subroutine library and Sup*»r Oemo Male Game 
Example programs in BASJC, FBASIC and 

ASSEMBLY 
User library and sales support 



ARCADE SO, assembled and tested . «25 00 

Video and Aud*o connector set 15 00 

4 Joystick Connector set « 15-00 

2 Radio Shack Joysticks 2a 00 

UHF channel 33 modulator „ 32 00 

Gold Molex connectors - , . , - 12-00 

A/BASIC for 6800 11000 

FBASIC tor 6609 1 10 00 

FBASIC (with ARCADE SOI 7S 00 

ARCADE 80 |TRS MODEL JJ 395 00 

LA8VI0SO (Motorola EXORbus) ...... 37500 

NEW MV09 6609 Processor Board 225 00 

'Comes assembled with PIA and ACiA 

'12 Sockets lor 2716. 2732 or RAM 

'Suppoils DMA disk I/O 

'Ideal lor 6809 upgrade or process control 



TERMINUS DESIGN INC 
16 SCARBROUGH ROAD 
ELLENWOOD. GA 30049 
(404) 474-4866 



PRODUCTS IN THE MIX 
RG8 ARCADE 50 ADAPTOR 
ARCADE 100 fS-100) 
DMA Disk Controller 



TERMINUS DESIGN INC. in coniunct<on wild 
Microware Systems Corporation, is proud to 
announce FBASIC * an enhancement of 
Mlcroware's 6600 A/8ASIC Their last complied 
BASIC has been adapted for 6609 users with 
added video and sound features for ARCAOE50 
users FBASIC js a true compiler lhal produces 
optim^ed machine language modules which are 
ROMable and require no RunTime package 
FBASIC requires less memory overhead and runs 
hundreds ol limes faster than BASIC interpreters 
II supports standard BASIC instruction including 
Siring lunchons. Disk I/O and fa$1 integer 
antrimelic with mulllpte-preclsion capabillly 
Graphics verbs and lunctions luliy sjppori the 
ARCADE SO Arcade statements include 



INIT 


MODE 


BLANK 


BACKDROP 


SIZE 


MAG 


VREG 


DELAY 


MOVE 


DRAW 


FCOLOR 


JSWITCH 


REMOVE 


RDRAW 


BCOLOR 


SWITCH 


PSG 


TONE 


ENVL 


VOLUME 


ADC 


SPRITE 


SPNAME 


ENDEF 


SPCOLOR 


RSPRITE 


SPOEF 


PATDEF 


VPEE* 


VPOKE 


VPftiNT 





Specify 5' or 6"soN sector disk for TSC'sFLExo* 
MICROWARE S OS/9 system 
TERMS CASH V!SA,MC<COD 




DISK DRIVE WOES? __ iak 

PRINTER INTERACTION? 

MEMORY LOSS? 

ERRATIC OPERATION? \^ ^ ^ 

Don't 

Blame The 
Software! _ 

Power Line Spikes. Surges & 

Hash could oe tha cutprll! Floppier, printers. 

memor & processor oflen Inieracll Our patented ISOLATORS 

eliminate equipment Interaction ANO curb damaging Power Line 

Spikes, Surges and Hash. MONEY BACK GUARANTEE! 

- ISOLATOR (ISO-1) 3 Hltor Isolated 3-pfOflg sockets; integral 
Surge/Spike Sujipeaaloft; £ 75 W Maximum load. 1 KWiort 
any sockel W-9S 

• ISOLATOR (ISO-Z) 2 Hlter Isolated 3- prong socket banks; (6 
sockets total); Integral Spike/Surge Suppratf Ion; 1875 W Max 
load. 1 KW aKhar bank S69.9S 

• SUPER ISOLArOR (ISO 3) similar to ISO 1 except double 
Isolation & Suppression , $104.95 

• SUPER ISOLATOR (ISO-11) similar to ISO-2 excepl doubte 
Isolation & Suppression $104.95 

- MAGNUM ISOLATOR (ISO-17) 4 Quad Isolated sockets; For 
ULTRA-SENSITIVE Systems $151.95 

• CIRCUIT BREAKER, any model (Add-CB) Add $9.00 

• REMOTE SWITCH, eny model (Add RS) Add $16.00 

AT YOUR MastafCard, Visa. American Express 

DEALERS ORDER TOLL FREE 1-800-2254*7* 

(sxcept AK, HI, PR A Canada) 



iS7 Electronic Specialists, Inc. 

171 South Main Street Box 389, Natlck, Mass 01760 
(617) 655-1532 



ENGINEERS/TECHNICIANS 

THE MICRO 68000 
IS DESIGNED FOR YOU! 

COMPLETE, READY-TO-GO SYSTEM INCLUDES: 

□ 6 amp switching power supply D Keyboard 

□ Display -Hex & Binary □ Pete Bug keyboard 
monitor □ Optional Macs Bug CRT monitor □ At- 
tractive cabinet □ Dual RS232 interface D 32 bit 
parallel I/O □ Versabus compatibility □ The only 
system that provides for direct entry of 68000 
machine code. 

For information call (714)566-3911 

Computer System Associates 

7562 Trade Street, San Diego. CA 92121 



an 
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AAA Chicago Computer Center 



ELEKTHA CABINET Made ol heavyweight 090' thick aluminum Interior * 18.1/?" 
«>di0y?1M'6fepty6-3.'f-high leery duty a C '•*• cord AC fua«> Iwum EMi 
fiO«r FenwithliHer Backpenet hM tOcutouts tor D type date connectors Fionipene* 
n«s Key on/oil power twitch, 2 illumirtsted push burton switches (Reset and 
NMI/AbcMj. and two cutouts for S'1/4*"diS>: drives 

POWER SUPPLY Higr.«! quality linear power supply CONSERVATIVELY rated al 16a 
<& 8v 3*@ I8v. 3» i/i- -i6v 3 primary inputs lor light, rated, and heavy loading 

DISK REGULATOR OOAftO WITH CABLES Standard version lor 2 Ikjppy dnves Heavy 
duly version (or 1 Winchester drive and 1 Itoppy drive 



ELEKTRA MOTHERBOARD Heavyweight 125 inrck 18 lung by 9" wide 1 1 n 
[50 pm) slots -*Dr8»ioiimfly twcuioltfor ahcwtornngio t4 u* 10" length* respectively 
H I/Q (30 pm) Hols CompleTo address decoding of I O *lut* Choice of 4. 8. or 16 
addresses per I/O slot Bait* address for I--0 slots can be placed at 32, $4. or 128 byte 
increment* respectively >" spacing between all memory and I/O Hots Extended 
addressing capability foe boih memory and l-O ports for meeting S5*50C bus 
specifications On board baud: rata puncralor win low and nigh ranges providing 
jumper selectable rales of r"5 through 38,400 for each of the live baud rate lines Slow 
device circuitry per milling 1MM* 30 p*n disk controllers to run with 2 MHz SO pin CPU 
boards 

ELECTRA CPU 8/S Use cither the Wbi of 6»m) ftp run 6H0O software) or 6809 Has 
provision for up la 3 27 16 E proms IK scratchpad MG68*0 triple Timer and an opliona I 
baud rate generator providing ttaod rai<rs 1mm tifj through 38 400 baud m two user 
selectable sange* The board support* DMA by either HAL t or BU5REQ when n 8809 
CPU is used The hoard does not support a DAT pnd therefore does not support 
extended addressing The hoard will run any ol TheMIKBUG*" compatible monitors in 
the 60O2/6SO8 mode and SBUG ■£ HUMBUG and G MX BUG 09 in the 6609 mode The 
ELEKTRA CPU 8/0 wtll run any of Ihe pop titer dis* c.nni roller boards with The 
appropriate soilware 05-9*" Level 1 is available 

ElEKTRA OPS DUAL PORT SCRlAL CARO Fits f e standerd30 PnSS-50bi«s1/0 slot 
Can be configured (or 4«ddressesper port with lheBpoit2sddiesseshigherirtsnthoA 
port or lor 16 addresses per port with tno B port 4 addresses higher thin the Apori Each 
port * legitimated at iwo IB pm dip socaets one soceet configured for *»od*m end the 
omer to* s»*mmel or punier RTS. CIS. OIR OCO, and DfR are appropriately 
implemented Each port has independent selection ol baud rale Each por t allows the 
interrupt request to be independently jumpered lo trie IRO or FtRO/NMl bus tine 

ELEKTRA OPP OU AL PORT PARALLEL CARO fm the standard 30 pm SS SO bus I/O 
Hot Can beusedin eitiHSrtneaof 18 addresses per I/O slol contigu ration occupying 
ttte drat four addresses of the l/Oslot Thedi lechon ol the TTL butters can be controlled 
by either onboard lumper connect on or by a signal from the peripherals The interrupt 
request lines lor each port may be individually jumpered lo etlhet Ihe tROor FlRO/NMI 
bus line 

ELEKTRA CHASSIS met dos cabinet. I tOv power supply, power supply tables, 
standard disk regulator board with power cables, assembled motherboard with gold 
sduare pin connectors S82S~00* 

ELEKTRA CABINET 26O00 

ELEKTRA llOvPOvVER SUPPLY 175 00* 

ELEKTHA CABINET 1 lOv POWER SUPPLY. ANO POWER SUPPLY CABLES 410 00* 
ELEKTRA CABINET I lOv PSr PS CABLES. STO DISK REGULATOR 

ANO CABLES 460 00* 

*Add 130 00 (or 220v 

STANDARO OISK REGULATOR BOARO AND CABLES 
HEAVY OUTY OISK REGULATOR BOARO ANO CABLES 
FILLER PLATE FOR 5-1/4" ORlVE OPENIf*G 
FAN FILTER 

GOLO 10 PIN CONNECTORS (Specily male w/square pins or lemate| 
TIN to PIN CONNECTORS 'Specily mate w/square pins or lemale) 

BARE 



ELEKTRA MOTHER80ARO iGold connectors) 

ELEKTRA MOTHERBOARO 'Tin connectors, 

ELEKTRA CPU 8/9 

ELEKTRA CPU 8/9 wrlh baud rate option 

ELEKTRA OPP DUAL PORT PARALLEL BOARD" 

ELEKTRA OPS DUAL PORT SERIAL BOARD" 

' "CABLE FOR DPP OR OPS (2needed. specify board' 



BOARO 
80 00 



20 00 
20 00 



KIT 
320 00 
240 00 
225 00 
250 00 
80 00 
80 00 



SO 00 
75 00 
1000 
1000 
150 
50 
ASSEM- 
BLED 
3BO00 
300 00 
275 00 
300 00 
80 00 
*)(X) 
20 00 



WARMING AAA Chicago Computer Center does not provide repair or diagnostic 
servree for customer assembled kits AAA Chicago Computer enter does warranty 
and maintain service lor Our assomblod boards The customer shouldcarelully 1ake«nto 
consideration the smell diHerenliet separating our kit and assembled prices when 
making his cnojee ol purchase 

We have introduced our line ol computer equipment with Hie purpose ol ortenng the 
highest quality of components possible at attordabie prices These products are 
intended tor OEM applications where n «a trie tesponsitxlity of the purchaser to 
integrate these components with suitable memory, disk controllers, drives and 
software along with I/O terminals to form war>:mg computer systems 

AAA CHICAGO COMPUTER CENTER 

120 CHESTNUT LANE. WHEELING, IL60090 
(312)459-0450 

Technical consultation available 4 PM to 6 PM most weekdays Closed evenings and 
weekends 

TERMS Mmimum order $20 00 Shipping end handling estimates wilhintheConlmenlat 
US add 3% (MINIMUM $2 50) Illinois residents add 8* sales leu We will refund your 
overestimated shipping and handling charges Foreign shipping and handling, add t0% 
(MINIMUM $10 00 r Foreign orders must be prepaid m US dollars Heavy foreign items 
w>tl be shipped air Ireight collect Please phone beiw n 4 PM and 8PM weekdays if 
questions arise regarding snipping tees Master Charge. V»*a, and Amencan Express 
honored* 

Our apology We are nol staffed to answer technical inquiries through the meif Please 
phone (or technical help during the hours indicated above The too frequent changing 
of our inventory and orrcea makes it uneconomical lo publish a catalog Our ads are 
intended to serve that purpose Prices emd inventory ere subi.ee I to change without 
advance notice 



PLEKTRA 

COMPUTER PRODUCTS 




ThQ CPU, Sc* murroy Oocaxl and 
0MA canrftoitor board a> 
tno odjoirwg pctura Q*aj 
Juctf ol GJMX. inc. 




SMOOTH™ Software 



SUPER MOOEM PROGRAM 

Transmit manually to distant computer 

Transmit disk files (text) of any length lo difilanl computer 

Receive and save disk 1 1 lesOexi ) olany lengtn on local disk system II sending computer 

does not support an X-orVX-oil protocol, then thereceived tiles are limited m size by Ihe 

computer memory 

Tested to transmit and receive text at speeds up to 9600 baud {CRT terminail muslbe 

capable ol operahng at a baud rate higher than ihe onm the modem is operated at.} 

Half duplex option in case distant computer doesn't echo 

Echa option so user can simulate a lime sharing system (Super Modem Program 

doesn'i support auto-answer but ihe souice is provided for those individuals who wish 

to adapt our program to thoif special needs ) 

Replaces CR with CR/LF (user option) tor those usmg time snarrng systems Itwtl don't 

transmit LFs 

Slow disk file transmit (user option, based on character verification for se on time 

sharing systems to which disk We* cannot oe sent at speed suggested by the baud rate 

P(r>a&c speedy 6800 or 6SQ9 SSB oi FLEX" 5 ' or 8" 

Manual and disk wiin noin source and object code $75 00 

STANDARD MOOEM PROGRAM 

Same aa Super Modem Program above but without ECHO option. CR/LF for CRophon 
stow disk file transmit option nor X-orv X-off option Receplon ol disk files is limited lo 
those small enough to completely lit wjlhm the receiving buffer 
Please specify 8800 or 6809, SSB or FLEXT 5* Of 6" 
Manuel with instructions, s rce listing, and flow chart, disk w>1h 
both source and object code M500 

2500 

Aulo 
Answer 
54900 
21900 
149 00 



Manual with instructions, source listing, and flow chart 
l US Robotics) 



*r200 Baud (120 cps), direct connect 
30C Baud 1 30 cpa), direct connect 
30fi Baud (30 cpa), acoustic 



Manual 
Answer 
449 00 
179 00 
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SMOOTH" Software 



► ere pereoneJly edresaod to eecn 



ALL IN ONE 

Editor - Tent Proc*a#Qj - Mm mo L__ 

Mailing Usts ■ Use any CRT terminal and pnnler 

•j^axeei Editing commends auch aaoOHom. change, delete, lind. insert (single line) 

mpui (muinpis T.neii htt. next, overlay [wMhcu tor editing, cheraciar deletion and 

insertion), over strike (tor selected darker ie«). print, resiari. set. top, underline, up, and 

verily 

6upport* Teit Processing commends auch at block copy, block move, canienng, 

margin i itihcatlon (widen and narrow), p g ng end Ubbing 

tajalevg Lata* end u ei ^h Uea ihe seme meeting iiei due lite l«tth p*oiocled «▼**§> tor 

both mailing i*t** and repeat letters Repeal errtase e 

pereon or selected pevsonj on in* siting mi 

Moat PoemrtuiPNe Het^au round m any ediior Appendane file to ihe enact another or 

insert i*wg*t or* fee «nso encrssi ■■ d**«r\*e*P by me fcn* pome* PwM spec *ed 

knee ID your printer o? to e drsk fee Edit tees ksrgsw pwjn me test buRer Doee not 

produce output m*« «men not desired Oelaie dak tiles from ihe ediior 

Control characters can be sent to me printer for format control 
I eonlro' lermmai or by imbedding th*m in in* t#it Th« mm 
command cornuiw interface initial ltd ion tnd character output routines to support in* 
SWTPC MP<: interface as wen at ine standard ter>ai and para iiei interfaces Jumpj are 
also prodded to ui#r i u ppii*d primer f out met user selects in* pon aodreti (Othru 7, A 
or B 1 1 h#r eo y el im- nat i ng t n* n e*d I om n« u i*r to install pnnt*r aoftwere r ou I >nei Ediior 
can be inituhfed lor «iih*r 4 or 16 aoor*aa** p*r pon 

Editor allows exiling lo either the monitor Of DOS and ihen reenter (WarmSiartl wuhoui 
destroying pre woJsry prepared teat m in* butler Th* Restart command erases 
eonienbj in the buffer without the user having to reload the Editor 
Tha Editor titters the uaer to toggle beiwoen full duplex <no echol and h Ji dupte* 
<etho| $* needed n responds to command! m b in upper end tower case and can be 
used lo ere te aasembler source code and Basic programs as well as leal 

Specify eeOO or 6809. SS8 or FLEJf 6" or 6" 

Primed source intmg is available tor an additional 

AJM't-One, Wntrn spall, and Speil'n fm package 

•efSaar* by Tec***** fysiema Coneufcents, inc. 

fSmtT i includes Editor and Assembler] 

LfniFLElT* (includes one yea* maintenance and tfKU«*> 

Editor 



50 00 
35 00 
175 00 



66000 Croia Aaa*rnbt*r on 0809 
WW Cross Assembler on 8800 
Tealf 



Be*K Precompiler (specify slanda d of amended) 

Peace* <FieO 

Peacaj (Un^LEX-) (Add $75 00 tor one year t meinterujnce and updeiel 

Son/Merge Package 

MOP Ptai % UMibes 

6600 Flax** utilities 

Debug Package 

Oegnoillc Package 



by Wtcnawere Syttami Corf, update 
OS 9" Level One Operating Syalem 



OS-jr* Level Two Operating Syatem 

BASlCW 

OS 9T Macro Teat Ediior 

OS-Br* Interactive Aa**mbi*r 

OS-7* mtereclive Debugger lOnfc, version I 

OS Cooot Compiler 

Pascal Compter 



.'■■ oc 
75 00 
75 00 



250 00 
too 00 



SOURCE 

400 00 

N/A 

M/A 

300 00 

300 00 

100 00 

N/A 

N/A 



150 00 
450 00 
50 00 
50 00 
250 00 
10000 
75 00 
10000 
5000 
20000 
225 00 
75 00 
75 00 
10000 
75 00 
75 00 
MANUAL OBJECT 
40 00 20000 
40 00 
25 00 
15 00 
10 00 
to 00 
80 00 
40 00 



lAc/ovaro yea/fy support serve* ($200 00 tor OS 9 Level 2} 



DMf 20 Oi k Controller Board 

6809 SWTPC FLEX - * Out and minuai 

6809 SWTPC FLEX** On* without manual 

DC-2 Disk Controller {Lrsed. limited quantity i 

SB^K3-E 1*7 IB compatmb} 

MP- A 2 6800 CPU &OARQ [Used iimilad Quint. ly r 

MPS Serial mteiHec* Ismgt* port, timitsd quaniiryi 

MP-S2 S*nai interne* (dual porii 

MP-LA Parallel interlace (duel port, hmiled quantity) 

MP-L2 Parallel ■nrartsc* (dual porn 

MP-R Single voltage 2? is prom programmer 

MP N Calculator board 

MPT interrupt time' 

S32 Univeraal Static Memory Boerd 

MP-Oe 6809 CPU board (Uwl S?25 001 

69 Oaaais. P S - 68809 CPU 6K. RAM One Senal Port 



500 00 
200 00 
T25 00 
125 00 

50 00 
900 00 
400 00 

75 00 

K,i Assembled 

90600 

36 00 

1500 
N'A 125 00 

25 00 
150 00 

60 00 
120 00 

60 00 
12000 
H4 50 

92 00 

92 00 
124 50 
296 00 
79900 



40 00 

N/A 
40 00 
N/A 
N'A 
S4 95 
N/A 
N/A 
N/A 
N/A 



55X 

10000 

Gold 

150 

1 50 



LMee/aeJ 81XX KBT ftere Motherboertf. 6800/6009. 4/ 18 addresses par pon 
6 50 P"Vfl 30 pari stott> baud reia generator, 6840 <nierrupl hmer 
slow Once eireiMtry. 16 1/8* % 9 1>6" 
U m»er sal 66 Jtx MB Moiher board Assembled (Trede-ln) 
Cse*sjL0Ji i\0 ptn) Tin 

Male wrtn sque ro pm. 50 

Female 50 

SMOOTH'* and ELEKTHA" are tredemems ot AAA Chicago Computer Center 
FL£X snd LMFUEJC Mt% krademerts ot Tecnmcel Systems Cortsuitanii tnc 
Ot-t and QAflCOt ire trademer^^ of M>crowsre Syilemi Corp 
OIMEX* *nd QHOiT- are regnrered Hademer^i of GlMIX Inc 

Deeper tor GWM. SS&, SWTPC. Mrcroware Systems Corp 
and reennrca/ Sys/ams Connntania, inc 

AAA CHICAGO COMPUTER CENTER 

120 CHESTNUT LANE ■* WHEELING, IL 60090 
(312)459-0450 

Technical consultason available 4 PM lo 6 PM mosi mreenctsys Closed evenings and 
weekends 

TfJteft Minimum order 120 00 Shipping end handling miimtti ««fnm the Continental 
U S . add 3% (MINIMUM 1? 50} utmon ran Oenti add 6S salei tai W* «■» refund yOut 
overeatimaied i*upp«ng and nantjungc Parget For*ign*hipptrtgandneno"iing add 10% 
I Ml N I M UM f 10 00 1 Fo r«ig n ord#r i m utt te pt epetd i n U i d cH'ari Heavy for ngn d*mi 
wit be shipped air freight collect Pteas* phone b*tw**n 4 PM snd 8 PM weefedeys '' 
arise regarding shipping fees Masier Charge Visa, and American Express 



Our apology We ere not stilled to ansv*erte<rV»ceJ»ng u ,nesiftfougfi th*me«l *—$* 
pnone tor techmcaJ ne»p d m mgtne hour i *r*o icaied a b©v* The too Traquent changing 
ot our mvenioi and pncee makes it uneconomical lo publish a catalog Our ada are 
intended to serve thai purpose Pncei and inventory are subjec to change wttttout 



eifKTRA " SS50 Computer Products 

ELEKTRA Dual drtvp cabinet for 5-1/4" drtvee wttn power supply. 

une cord, fuse, power svnt h. and power cable to dn*e» 
5 r bbon cstsie "or auai fi ' -i dith at ,vi 
ELEKTRA Dual drive cabinet, power au ply. ps cable for 8~ dn ** 

Cablnai for dual 8" dfrvetonly 

Power supply for dual & drives only 

PS cables only iSpecily brand and type oi 6" drlvae) 
6' ribbon cable lor dual 6 disk drrves 
Special Software 

4K 8800 HUMBUG 

4K 6800 HUMBUG (RAM needed el SAOOO and 10000} 

2K 6800 HUMBUG (With caesetle LOAD and PUNCH) 

2K 6800 HUMBUG IfcUtre commands instead ot cassetts softwarei 

Olher HUMBUG versions «Klud*ng video ver*«ons arm evatiable 
Spell n Fi» by Peter Stark 
WM* n Spelt by Pvier Stark 
aihin-One Spetfn Fi» and Write - n Speti peckege 
Dvnamiie Omeseem r 
SUPER SLEUTH Omisembter Sysiem 

ttfa\ DMCf 30 day guarantee. SO/OD capabi^ty 1 head 

5-V4 - . 40 \r*ck% 25000 

5-1/4". 80 tracki 325 00 

MPI — Service Ma/wei iGeneraL covers 40 end 80 ueck) 
MPI - Service Manual (Spec'ly 40 or 80 track) 
Siemens Menu I 

6". 77 tracks 375 00 

6* 77 tracks. Trun-Line 450 00 

Microti me II Calendar and Clock Board 
Deis Man 16K EPROM be aboard J2706 chips) 
Printers 
Epson MX*0O(C*nironica compatible parallel mierl ca| 

i wi-ri Serial RS-232 interlace ophonj 

Spar* Print Head 

Spare I'lbbon ct'i'iagp 
C. ttoh Prow r iter 65 10 (Parallel interlace 170 cpsl 
OfcJdete Mfcrotme 82A 120 cpe, 8*9 bidirectionaJ. serial and parallel 

Tractor tor B2A 



26000 
33 00 



(Personal* 



Technology. Inc. EP-2A 79 Eprom Programmer 
matity Modules e*tra for above programmer I 

raiiei I O board tor EP 2 A- 79 



Optimal T^cnnoinay, tnc 30 ptn paraih 

Software package lea EP-?A-7» (Speedy 8800 or 6809 1 



OCB-4A OouOla Densily Controller Board ky 5" and 6" with COS 

DOS690 DOS Updaie with Editor and Assembler (Specrty 5" or 8~) 

LMB.1A Mo<h*rt>nard 

SCB-69 6809 CPU Board 

PAR- 1 Dual Port Parallel Board 

SEfl-2 Dual Fori S*risi Board *nn 2 Cani*s 

Sialic Memory Boards M-16-X 105 00 

Dynamkc Memory B ards M-128* 995 00 



M-24X 296 00 
M-256-X 1295 00 



125 00 
40.00 
350 00 
250 00 
12000 
30 00 
45 00 



75 00 
86 00 
40 00 
40 00 

8829 
75 11 

175 00 

9000 

9800 

2 feeds 

500 

42500 
20 00 
25 00 
1000 

495 00 

625 00 
75 00 
30 00 

430 00 

i 7500 

3996 

950 

25 00 

475 00 

7000 

18900 

35 00 
2996 



54900 

75 00 

399 00 

39900 

8900 

12900 

M-32-X 39 00 

M-S12-X 189 00 



OIMIX 

6800 CPU Board 

with timers 

with baud rale option 1 

with 2MKi option i 

2 MH« 6809 Ptos CPU. tune of ay clock batiary backup IK NMOS RAM 

CMOS RAM substitution 

GlMiX Oynanec Address Translator 

SWPTC compatible DAT 
9511 A Arithmetic Processor t4MH*> 
9512 Arithmetic Procasior |JMh/i 
GMXBUG-09 iTerrraoaJ Baaed) IK scratchpad reguired 

Manval and Source Lalitg only 



V«Seo Preen <*0wd*B acwswapl 
f*+* pujtesor 5-14 dfrwo^aw^i 
Baud raie generator ooetd 
M»snng cycle oelect card 
Prototyping board (SO pin itoi) 
Prototyping board (30 pin s>mci 
Oisk Coniroilers (All nave dale separaiori and can be useo wiih either amgle 

or double needed dnveai 

5" single density Controller wiihoul 1771 emp 



22403 

288 06 

30 00 

15 00 

576 05 

600 

35 00 
1500 

31200 
266 00 
9866 
3662 
30 00 
30 00 
14 92 
6693 
38 23 
666 

36 33 



8" single density controller complete 

8" and 8" single density controller complete 



5 double density controller with vaults* precomp 

OMA 5 ANO 8" double densily controller with variable preeomp 

GlMIX version of FLEX** (without Ediior and Assembler) 

Double disk regulator card 

Ribbon catoki tor two 5 14 dish drives (m board) 

Ribbon cable tor two 6 dn* dr»v*e (outboard) 

a u d«k ribbon cable and bach panel connector set 

8" disk drive cabinet «nm power supply 

iftMB Winchester and controller update 

38MB Winchester and comroaev update 

Memory " 



CMOS WITH 

BAT BACKUP 

N'A 

51636 

N/A 

728 56 

798 64 



64K Static RAM Board with 24K of RAM instilled 

64K Siehc RAM Board wid> 32K 01 RAM installed 

64K Sietic RAM Board witn SAX ot RAM intialied 

64K SiahC RAM Board witn S8K ot RAM msialied 

64K Siartc RAM Board wrin 64K ol RAM msiall*d 

16 Sockal EPROM/ROM/RAM B ard 

8K Prom board (2708} 

4K PPO 4K Prom Board and 2708 Prom Burner 

32K Static RAM Board with 32K of RAM insialled 
I/O Boardi 

Serial mlertace 

Par el l*i interlace 

Cable sets lor above boa ds (epacrty board) 
Video Boards 

6* or 32X16 

80 X 24 without RAM character genareto' 

80 X 24 with RAM cn ea ec k n generator 

High resolution (512 X 512 dot resolution) 
2MH2 6809 PLUS Computer Sysiem saffe Disk Com 

With 56K of memory 2498 29 

With 126K or memory 

Witn 126K and 19MB Wmchester 

Wiin 128K 36MS W>nch. dual S 
includes GMXBUG FLEX, OS-9 software selectable 
'With CMOS RAM end Battery Backup 
Mainframe {Chassis, PS. Switehel. Fan Motherboard. Baud Rata Gen ) 



156 38 
198 48 
226 58 
298 26 
568 68 
90 00 

♦* 88 

34 M 

44 78 
29 25 

646 16 
a26890 
6888 81 

NMOS NO 
BAT BACKUP 
346 27 
37 



'•re 



WSS8 Com 
298859' 



2 pon 

12843 
88 42 
•ten 



51847 
578 57 
63667 
238 32 
98 34 

i woo 

745 00 
6 port 
3H48 
19645 
77 95 



19871 
396 74 
458 7ft 

996 77 
w/e88Cont 
3248 49' 
3798 39 
890609 
17498 99 

add ISOjOO 
1198 19 
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BRONITE COMPUTER SYSTEMS 
f\.tt 9 Dt9C AVfllLABZLILTV 
fiT-#mtB Cowputir »eftH*ffl rem i¥*lliDl« on 2. £3 FLf* disc* 



TMC Dt 



R FflMILf 



Sour-cr* JiatinQa identical *»th TSC 6609 EDITER - User syabol 
table* - Local ii< Global labala and txPrfttkont - Optional 
gnfr#U5n Of OC«ur*ance nu«0«rtd loCal <pi-o$r*e labels - 

Easy identification of data irtu - FCR - FOB * FCC - fit*? 
disaaseebly one Oroflr*« or data stste«ent at a ties - Source 
tap* or disc fov TSC CO IYER input - Run TSC ASSEMBLER *lth 
■iniaal eodi ficat ica - Probla* eodea flagged on output 

Convamant Mtnu driven ootiont cmrry out ttdioua error promt 
di>»»nbly operations - rapidly and accurately 

JUST uXOT YOU NEED TO COrWERT TH06E MM * 6902 PROGRAMS' 

d> 
ad) 



&8M to 6*99 DISASSEMBLER tmmm July *6fl* 
6SB2 to E>8©9 DISASSEMBLER i see RuQuat *6 



•49. 92 
•4^, r J5 



COMPANION PROGRRH 

tA«9 to 6**9 DISASSEMBLER <*e* Juna '66' id! 

LIMITED OFFER 

Qr*y t*o DISASSEMBLERS ordered together 
nil three DISASSEMBLERS ordarad togethat- 



■74.92 
•99.93 



. . Others in the ttftti of »upft- pro^riit* for the SBB9 . . 

EPROMMER - u*a with SUTPC MP-R Pf-cgr-Mwr »J9, 92 

TEXTMKtTER - uaa *ith TSC EDITER - synergistic 

editing and orxrvimg package »39. 93 

FILEAPNRGCR - uaa with JPC TC-3 high iom<1 1/0 board 

coMprthtntivi Cassette oriented •ptntinl spate* - 

Cas*ett*/Diac 929.95 2716-1 ERROM s39. 93 



Rl I fUlllfnt 



wii d«:<uwr.itd and vuby friendly 



iun on any SSSfi fcfl*9 systae mtn emieal changa - Comprehensive 
Manuals - Object programs on KC cassette Or 2.22 FLEX discs 

CRANITE COMPUTER SYSTEMS 

H/C Route ? Bom 442 VISA 

Hlllsbarot NN 03244 



ALL - IN - TWO 




• Probably the soil vcmiK* EPROM PROGftft"J*E* aval labia. Interface* 
ft loltvar* r r EJtORctior- II cfwUy edO*»iabla> and SS-3Q but syitras. 

« PROGiAMMES AND VERIFIES ?508f27Oo, 25TOf27To 'SlMCLE ARO TRI-Vott 
TYPES! 2SJ2, 77J2,, 273?*, 2S«*, 2764 AND TH€ 128k THS2528 <1«* « 6) 
*> •> •> WITHOUT ADDITIONAL •PERSONALITY* *00 LES <• <+ <" 

• PROGRAMMER extendi ovt to your work area vU V Of tyltted pair c»bl«. 

• EXTENSIVE COMMANOS ntfftj. . . . . . .MOVE DATA, REAQ, PROGRAM, VERIFY EPROMS, 

iXAN[*EfCNMl6E 8UIFER, FORFUTTEO 6UM» Of BU7FEA, FILL BUfFEA. 

• Fully documented mar** Manual y/ttfteaatle* ft theory of operation. 
Probata I or at it f Inline* PC8'» tfAoldrr re«Ut ft coaooorni overlay 

U.S. CUSTOMERS CAN PURCHASE BUftCf FROM GIHU, INC, CHICAGO 

■ m m m m ■ ■ ■«» ■ ■ ■■>■** >**--*«r»>r ».».»«■».«» ■■■! >>■■>■ km ■■■•>>■ 

-> PM1C€S INCLUDE U.S. POSTAGE AND PAE~PAtNENT OF U.S* CUSTOMS <- 

S-53 lMTEPFACE/P«00l>AMEft/8ASEPt.ArE/CABLE <a»,t**l«dK .., .»375. 00 

ItORd'ar [NTERFACE>P10CRAapEfl/6ASEPLATE/CAeLE (*>i#abled) . .► .5395.00 

Scfuarr 4vaHabkr for FLEX 2/9 # SSa r 0S-« <LVL 1 HCV, LYL 2 Dci-Mov) 
»od MBOS. „,,jU loorte Kle» tuoolied. 3C«ctfy d1»k IliePleatsf 
Not*: One version ft ?upp| ifd trre. E»t<-a varKons; S25.O0 eac+>, 

CU1TCRCRS IH ALL OTMEft COUNTRIES SN04JL* OROEfl FRO* US DIRECT. 

•> PAICES INCLUDE SNIPPING VIA REGISTERED AIR RAIL «- 

5-30 AT ?U.00 POUNDS STERLING EXORcttar AT 215. 00 POUNDS STERLING 

PAV-ENt OVt INT'L MOMEV ORCEI^ 8ANK DRAFT, VISA OR MASTER (MARGE. 

VtNDRfcJSH MICRO SYSTEMS LINlTfD 
UORSTEAD LABORATORIES 
NORTH UAL5HM, DORFOLK 
EMGtAND, NR2& 9SA 

TEL: <0692> *051BV 
TLr: 97360 ShMET G 

MI ABE A STOCKING DISTRIBUTOR OF 550, G1NIK* ?SC AMD MICROWARE. 
ClMlX P^lHbutDr tot M(ndru»h 
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STYLOGRAPH 

6809 
WORD PROCESSING SYSTEM 



STYLOGRAPH 2.0 

All of the convenience and features for which 
Stylosraph is well known plus: 

• True proportional printin3 on specialty 
printers, 

• files longer than memory, 

• "Help" command to aid in learning. 

• New menu driven, self prompting tunc* 
tions 

• Left and right scrolling for pages larger 
than screen. 

• Embedded printer control commands 
allowed. 

• Simplified method for underline, bold- 
face, superscript, etc 

• Supports NEC, Diablo, Qume, 737, and 739 
printers* 

• Can be user configured for virtually any 
terminal or printer. 

$295, manual $15, updates from old versions $180, 

STYLOGRAPH MAIL MERGE 

This program takes files of variables, such as names 
and addresses, and inserts them into a Stylograph text 
file for automated mail list generation. It will also allow 
a number of Stylograph text files to be appended at 
printout time so that page numbers and headings will 
be continuous in the printout 
$125, manual $10. 

STYLOGRAPH SPELLING CHECKER 

This is o voluoble addition to ony word processing 
opplicotion. Ir checks olt words in o manuscript ogoinst on 
internal dictionary. The dictionary included hos o 
vocobuloiy of over 36. 000 words ond is fully expondoble. 
New words encountered in the text moy be odded to the 
dictionary moklncj the creation of custom tailored 
dictionaries o snop. 



$145, monuol HO. 

When ordering specif /operating system (Fl£X"\ Uniflex" 
or OS-9) ond disk size. VISA 6 MC accepted. 

20% discount on program order. 

OS-9 Version Now Available 



CONTROL C CORPORATION 

PO DOX 916 IDAHO FALLS IDAHO 634CU 
206—529-0210 
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AMMouMciMGElectroScreen 

the Superior Alternative ^^ 

to the Traditional Alphanumeric Terminals 



onW, 

$595 




The ElectroScreerr Intelligent Graphics Board Features: 



Graphics 

• 512 x 480 resolution bit-mapped display 

• Interleaved memory access — fas), snow-free updates 

Intelligence 

• 6809 on-board mpu 

• 6K on-board firmware 

• STD syntax high level graphics command set 

• Removes host graphics software burden 

• Flexible text and graphics integration 

• Multiple character sizes 

• User programs can be run on-board 



Terminal 

• Terminal emulation on power-up 

• 83 characters by 48 lines display 

• Easy switching among user-defined character sets 

• Fast hardware scrolling 

Additional Features 

• SS-50C and SS-64 compatible board 

• Board communicates with host through parallel latches 

• Composite and TTL level video output 

• 8 channel 8 bit A/D converter 

• Board occupies 4 address bytes 



See your dealer today! 
The ElectroScreen manual is available for $10. credited toward purchase of the board. 



The EiectroScreen has a 90 day 
warranty from purchase date 

Dealers, please contaci us for our 
special introductory package 



iQl PriVac/nc 

BQUO 3711 S George Mason Or , F 



(703)671-3900 

Falls Church, Va 22041 
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Model 6800CL4 CalClock/TIMER 



3 -aa* Ntcod c*r;> 



J. OKI MSMS«» V « 



•CEJ* 



a- -^ - o5 



obi 



Q7 



] 



\1 £ 



j »»PSI5 QNl l,<fr SLOT FOl TWO j IP FUNCTlOHl | 



IT'S A HARDWARE CALENDAR/CLOCK 

• Km|m del* ond ti*»»* withovr torvking by rho to**eu»»r 

• Dot ol *»»b moorfcJdoy yoo*, hot* mimtet <12/24hr.« ouro loop Yoor) 

• Hand* ofl toirlneyconlrelwtceM of All fo«Mr»ont vie «otrw«y« 

• On- cord bo»Ury and charging <irtvtr k*op% rim* for momhi, power off 

WITH AN INTERVAL TIMER INCLUDED 

• For (TSC/Froa2 ToovotibMv) prime* vpoolingi mvlrl-«oik>ng\ *r< 

M^bh p** i lKt^» S99 9S yr>tJc<FW*2 F*K9n) B S 1000 
CempJot* Itii* 1 69 95 Goldplotod butt conrtotton S 6.00 

tor* board • ) 3»00 SMppt** A hoftdl Ing » 3,00 

♦ FULLY DOCUMENTED) fi»ir*g<r»o«si diogromit theory; mora rhon20pogo» 
of Minpkj toHwore (oviomotkelly pvri dor* »n Flow 2 Wiot. UHfef, odd* 
tuno-ol.dery lo ol'* « br j llfllnvi (wKjIm mm»m1 «*re«i ltmo*doio 
ditpfcry on top lino of CtTX lorrofte* not IntbdW AM 1C» tockeied. 

(b PL IX it the rtgniarod 1/ edema rh af TochnKol Syttemt Ccmiwlionti \nt 



1 



COFMUWAIf Corporate 

faioi 2710 

ChtM ¥ Hill. NJ 01003 

6O9-42I-2309 



Now Janoy buyer* ADO J% 

t«rmi_CA^H 

Pfce/ 

UmHixOD 



rmt CASH MC.orViM 

i.9*Df lo ■ 2° dof ow 1 1 i D 



SOFTWARE*. 
HARDCORE 



•• TOOLS FOR PROBLEM SOl.vEftS ,# 

oa FIRST — You hove a problem — OH WOEI 

oo SCOOND — Off coursel Use a coaputarl 

oo THIRD — Choose tho best hardware — e 6809T 

oo FORTH -- Choose tho most useful software. 



> FORTH - A TOOL FOR CRAFT 9M6NI 

«— > Join tho thousands of problon sol*ers oho 

hava discovered tho FORTH aethod of producing 

results. In* food of Impediaents. 

tFORTH is o rof Inod vorslon ot FORTH Intorost Croup 
standard FORTH for 6009 (and 6000); 50* fa star than 
FIG-FORTH, saverol times fastor than BASlC. 



5 MEG 
HARD DISK 
$600 



00 



This is a new Shugaft SA-10002 5.33 megabyte hard disk drive. 
Interfacing is a snap with the Western Digital WD100O60 intelligent 
controller card ($500). An example of the Interface and software can 
be found in this month's issue. Power supply ($150) is good for 2 
drives and controller. Interfaces for CP/M, S 100, and STO BUS are 
also available. 




Computer 
DYNAMICS 



105 S. Main St. Green SC 29651 
Ph. 603377 7471 



FORTH Is unique ew*»y caputor language* tn many 

respects, not tho loast of oh left Is that it was created 

by problem solvers to holp them on with tholr teals, 
rathor than by computer scientists, 

FORTH applications hove sponnod a wide rango of task* 

intoning to galaxies, talking with dolphins, 

running robots, controlling production lino machinery, 
and sophisticated graphics systems. 

Usmrs of FORTH report productivity gains of 2 to 10 
over other development tools, f IrmfORTKCtel Is for tho 
programmer oho needs to squeeze tho most*lnto rams. 

TFORTH and firmFORTH are trademarks of Talbol Microsystems 
**FLEX is a trademark ol Technical Systems Consultants. Inc 

TALBOT MICROSYSTEMS 1927 Curtis Ave. 



tFORTH 

THE PROFESSIONALS CHOICE 
from the author of 6809 fig-FORTH 
TALBOT MICROSYSTEMS 



> tfORTH SYSTEMS < 

For all FLEX systoas: 61MIX, SVTP, SSB, or EXORclsor; 
or convert to othor systems. Spsclfy 5 or 6 Inch 
diskette, hardware typo, ond 6000 or 6609. For 
standalone versions, write. 

Manuals available separately - price In (). 

Add SVsystao for shipping, S 12 for foreign air. 

" tFORTH - attended fig FORTH (I disk) 1100 tH3) 
with ff $g I Ine editor, 

•• tFORTH* - extended o»reJ <3 5" or 2 6** disks) 1290 

U25> 

Includes 2nd screen editor, assembler, extended deta 

typos utility vocabularies, GOING FORTH CAI course on 

FORTH, jwj, and debugging olds. 

•• TKS-eO O0L0RFORTH - available fro* The Micro *orks 

> APPLICATIONS PROGRAMS <— 

•• flrafORTH - 6809 only. 13*> <l!0) 

for target coopllatlons to rojmebla code. 
Autojoatlcal 1y deletes unused code and unneeded 
dictionary Infonaotlon. Includes full source code for 
target coopllor and essontlol FORTH nucleus. Requires 
but does not Include tFORTH*. 

♦• TiHY PASCAL coopller in FORTH. 6800/09 #73 (»20) 
•• FORTH PWa>AMMiNG AI0S - elaborate decasplllng and 
program analysis tools SD0 <Sl0). 

•• Also ovol labia: code for floating point, floors, and 
reel tie* programing. 



Redondo Beach, CA 90278 (213) 376 9941 
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*** NEW 6805 ALL CMOS CARD *** 



O D8-2S KS.2J2 O Hi C *°* T 

— , i—— 1 r— 1 J) _no* 

1 — ,— , ,— , I -?---%.- -I p »■"»«- t i 

i iiiiiri t °y~z] c-^r-ri DH 

a oaaaa* > 'a a | FT— 1 ' ' v * ^ 



£S] f J^ nf&QJjiC 



HC14C805E2* 



© 






\ PQ*T 



a «■ a a a «■ 3 «■ ■=■ C 



k U4 ** 



is 



as 



15 



3 



«o»»»*» a Of PORT 1 i 1 

oaoao - a r -'1 ' U 

- — A 

D 



a aaaaa a a| Of PORT~ 
d aaoocB c o a. [£__^, r 



- oc 






f T4ACJ71 



CD CD icsi* 



Of ForTl r n - 

r~r"~ --"-J r 7 mem 



CD 

o, 



•D 
D 






S Ul! 
fCDlO 



UL1 
SxPROM / KAK 
/ JUS / *ii4 



i tPROn / PAN 
1 p 271* / 4114 



uts 

)EPROK / RAH 

m* / mi 



)LPH0M / R*H 
271* / «1U 






a a • • • • 



J T4lm244 Oj TllilH ^ J Kli« 



qO 
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55 - 50 BUS 5 CONNeCTO* 



© 



CPU-S-0 Blank card with documentation 
CPU-S-P Partial card (parta Barked • • not incl.1 
CPU-S-F rull card with all parta ahOwn [fully ae»e»bledJ 
CROSS-ASSEMBLERS for PLEI C(eJ TSC) 4409 eyatem 



$49.00 
$229.00 j 
$149.00 ^* 
51S0.00 



include* EPROm Monitor 
and IIS vac POwar Pak . 



VDISK Trut ntindid 

pupa r (ait 61 Ik 
£00? source & object 
400? object 

OUTSIDE MODEM PROGRAM 
Un i FIE* vi r Pi on 
PLC* vera Ion 4800 & 41 
HAVES SMART MODEM 

CROSS ASSEMBLERS for 4 
r unt on 4 109 FLEI 

TV-EDIT Screen oriente 
(or FLEX 4809 
Please ipiclfy 3 * or I 
p I a< i no order 



E 

■ opjorf it i 
drive 

1149 .00 
I 99.00 

I nc 1 . tourci 
1 100 . 00 

09 4 30.00 
1149 . 00 

100 ,4801 t «I0S 

9150.00 

d Editor 

I 93.00 
Dl pic whin 



P 1 e i ee note 
th* t • I 100 
Or de t p ten t 
be chi r g ad in 
ha nd I I ng 

iiupo :mhz 

2016P-2 2MH2 

27 14 I MHZ 

27lc-| 2MHZ 

1 44905E2 P 

4eB02 

46BC9 

4fl B2 1 

P8B40 

48B30 

741S440 



CW I E> £ 

hin order 

MtnlaiUai 
hin the ■ 

iddl t Ion 

♦ 13 30 
110,30 
t 4.30 
$14.30 
123 .00 
110 .00 
923 . 00 
f 4.30' 
112.00 

1 4,73 
t 3.25 



Ing IC s i 

ll In *Mect 
intui wl 1 1 
il 110.00 lor 



KARDWAR E 

NEU MEMORY PRICES TO INTRODUCE VDISK 

S-R/R without mory chlpi 4120.00 

with «K NM08#2MHZ 1149.00 

with 14K NMOS#2MHZ 1199.00 

with 32K NMOS#2XHZ 9299.00 

with 48K NMOS#2MHZ 1399.00 

Bare Card f 49.00 

Eitindir Card* iiinb with loOic aid 
SS-30/30C « 33^00 

SS^30 » 23.00 

SP-I Prototype Board A/T 1193.00 
SP-1 Bin Card « 49.00 

SS-30 Vln Wrap Board B/C I 39.00 
S3-30 Wire Vrap Board B/C 4 20.00 
4002 Super CPU A/T 1233.00 

4002 Super CPU B/C * 39.00 

Video RAM, B/C 149 00, A/T 1193.00 
Parallel I/O, B/C 149 00 A/T 1139.00 
SS-30 Backplane! 4,4,8.12.414 poiltlon 

• 43.00 per i lot w/o connectori 
58*30 I poi BP w/o connect f 39 00 
Transition Card 149 00. A/T 4 93.00 
MoioK Gold Male 41 40 Flftilf I 1.40 
Moln Tin Mile I 40. fepjali 4 .30 



THOMAS INSTRUMENTATION 

161 EIGHTH STREEr — AVALON. N.J. 0H202 tt09> 967-4280 
NJ RES. INCLUDE 5% SALES TAX 

A lev j Wtf ij (af Clifrcki la Our 

CONT. USA INCLUDE S3.00 SHIPP1NC. CANADA So.00. FOREIGN 512.00 
MASTERCARD, VISA, end COD. ACCkPTiD 
Sind 92000 to receive full docupiint a t i on , ichiaitlcir 4 
liitlngi (or ell boardi currently in production 
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6809 CPU angle board computer 




•&192KB RAM included, sockets for 64KB more 
•K-84XE4 display of a 7X18 character foot 
•tt Keyboard interface lot an un-encoded switch matnx 
•H-Roop* controller for two S" drives, s«gle or double sided 

The FLEX operating system is supported by our device drivers 
FLEX, trademark Technical Systems Constants. Irtc 
Commented source code of aff EPRQM concents 15 supobed 
For more infarmaoon, send a stamped self addressed envelope and 
we vttll send you a configuration guide that explains how to set-up a 
system An assembled board is purchased by sending check 01* 
money order for $735 per board tCeMoma add EWo sales lbju 

Chandler Microsystems *Par»w pnnter port 

.,_ r ,_ A1 . ^Serial I/O port 

22051 c «fGeneraf purpose 8-bit I/O 

MISSION VIEJO. CA 92691 ^Parallel expansion port 



fXDATA 



DUB 



UNIFLEX' DATA TRANSMITTER 

XDATA ALLOWS UNIFLEX BASED SYSTEMS TO 
TRANSMIT RECEIVE FILES TO FROM OTHER 
COMPUTER SYSTEMS VIA MODEM. IE. CP M, 
MAIN FRAMES. OTHER UNIFLEX SYSTEMS. 

• VERIFIES TRANSMISSION INTEGRITY USING CHECK- 
SUM OR CYCLIC REDUNDANCY CHECK 

• AUTOMATICALLY RETRANSMITS BAD BLOCKS 

• TRANSMITS DATA IN 128 BYTE BLOCKS 

UNIFLEX* BASIC DECOMPILER 

DUB CREATES SOURCE STATEMENTS FROM 
PROGRAMS COMPILED WITH TSC BASIC AND 
RUNS UNDER TSC UNIFLEX. 

• SAVE S$: OO YOUR OWN PROGRAM CHANGES 

• EFFICIENT AND EASY TO USE 

• DECOMPILES ALL VERSIONS OF TSC BASIC 

• AUTOMATICALLY DETERMINES WHICH BASIC IT IS 
DECOMPILING 

• ROUTE OUTPUT TO TERMINAL OR DISK 



BUSINESS DATA SYSTEMS 

27 GARY COURT 
DAYTON. N J 08810 

$179 



both 
programs 



$99.95 

Check or M O 



(512) 250-9844 PHONE ORDERS 

DEALER 

INQUIRIES 

INVITED 

'Unifle* Is a trademark of Technical Sysi«*m* Consuhanis 



Owreas Add $20 00 

NJ Add 5% Tax 
Visa Mastercard Accepted 
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THE CHIEFTAIN "5/4- INCH WINCHESTER 
HARD DISK COMPUTER 




SO ADVANCED IN SO MANY WAYS . . . 
AND SO COST-EFFECTIVE . . . 
IT OBSOLETES MOST OTHER SYSTEMS 
AVAILABLE TODAY AT ANY PRICE. 



• HARD DISK SYSTin CAPACITY 

The Chieftain series includes 5'A and a~lnch 
Winchesters that ran<ie horn 4 to 60 
megabyte capacity, and higher as technology 
advances. Alt hard disk Chieftains Include 
64 k memory with two serial ports and 
DDS69D disk operating system, 

• LIGHTNING ACCESS TIME 

Average access time for S'/i-inch Winchesters 
is 70 msec, comparable to far more costiy 
hard disk systems, That means data transfer 
ten times faster than floppy disk systems 



• 2-MHZ OPERATION 

Ml Chieftains operate at 2-Mlte, regardless 
of disk storage type or operating system 
used. Compare this to othef hard disk 
systems, no matter how much they cost I 

• DMA DATA TRANSFER 

DMA data Uansfer to and from lape and disk 
is provided for optimum speed, A special 
design technique eliminates the necessity 
of halting the processor to wait for data 
which normally transfers at a sJowcr sheed 
determined by the rotational velocity of 
the disk, 

• RUNS UNDER DOS OR 05 9 

no matter which Chieftain you select . , . 
51V or 8 inch floppy, or 5W- or 8*inch 



Winchester with tape or floppy back-up , , . 
they all iun under DOS or OS 9 with 
no need to modify hardware or software. 

• UNBOUNDED FLEXIBILITY 

You'll probably never use it but any Chieftain 
hard disk system can drive up to 20 other 
Winchesters, and four tape drives, with a 
single DMA interface board I 

• SMOKE SIGNALS HERITAGE OP 
EXCELLENCE 

Tills Defeneration computer Is accompa- 
nied by the same endurance-Certified 
quality Healers and end-users all over the 
wtrid have come to expect from Smoke 
Signal, And support, software selection and 
e*lremeiy competitive pricing are very much 
a part of Ilia t enviable reputation. 







Write or call today 
for details (including the 
remarkably low prices) 
on the total Chieftain 
Series . . • and on 
dealership opportunities. 



\.\li\>u- with .ill t hieftain hard <1isV < imHgurattoiis Bib i artrldge tape i apablltt) 
provides (till 20 megabyte dish bach-up in less than five minutes with just one 
command, or copy command for individual file transfers. Transfers data tape to 
dish or disk to tape, noppy bacH-up Is Bbo avttiiabfe In a variety of c :onBguml ions. 



The Chieftain Computer Systems: 



tlere are the Chieftain 6809-based hard disk computers that are destined to 
change the data processing industry . . . 



□ 



CHIEFTAIN 95W4 

4- megabyte. S^ inch Winchester with 
a 300 k floppy disk drive (pictured). 

CHIEFTAIN 95XW4 

4 megabyte SH-tadi Winchester with 
a 750 h octo^Jen!.lty floppy dlsK drive. 



n 



CHIEfTAIN 98W13 

15 megabyte 5* Inch Winchester with 
,i I megabyte B-inch floppy disk drive. 

CHIEFTAIN 9WI5T20 

1Srp»vibyir SS -inch Winchester wlrh 
a 20 meipbyte tape streamer. 




Name . 



SMOKE SIGNAL BROADCASTING® 

31336 VIA COLINAS 
WESTLAKE VILLAGE, CA 91362 
TEL (213) 889-9340 



Company 

Address 

City 



I 
I 
| Telephone ( 



. Stated 
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2MHZ 6809 SYSTEMS 

6/M/X offers you a variety to choose from! 
38 MB WINCHESTER SYSTEM $17,498.99 




DMA Double Density Floppy Disk Controller 
Dual 8 M DSDD Floppy Disk System 
Dual Winchester Subsystem with 
Two19 MB 5V4 ,r Winchester Drives 

OS-9 Text Editor 
OS-9 Assembler 



4 RS232C Serial Ports 

1 MB S'V Floppy Disk Drive 

DMA Double Density Floppy Disk Controller 



OS-9 Debugger 
OS-9 Assembler 



HARDWARE FEATURES: 

+ 2M Hz 6809 CPU * 

• 512KB Static RAM * 
+ 8 RS232C Serial Ports * 
+ 2 Parallel Ports 

SOFTWARE FEATURES: 

it OS-9 LEVEL TWO Multi-User * 

Operating System * 

• OS-9 Debugger 

19 MB WINCHESTER SYSTEM . . . $8998,09 

HARDWARE FEATURES: 

+ 128K Static Ram * 

+ 2MHz 6809 CPU * 

• 19 MB 5Vi M Winchester DMA Subsystem + 
SOFTWARE FEATURES: 

• OS-9 LEVEL TWO Multi-User + 
Operating System * 

• OS-9 Text Editor 

128KB MULTI-USER SYSTEM $6997.39 

HARDWARE FEATURES: 

• 2MHz 6809 CPU * 2 RS232C Serial Ports 

+ DMA Double Density Floppy Disk Controller it Dual 8" DSDD Floppy Disk System 

• 128KB Static Ram 

SOFTWARE FEATURES: Your choice of either UniFLEX or OS-9 LEVEL TWO. Both are Unix-like 
Multi-User/Multi-Tasking Operating Systems. 

56KB FLEX/OS-9 "SWITCHING" SYSTEM $4148.49 

HARDWARE FEATURES: 

• 2MH2 6809 CPU * DMA Double Density Floppy Disk Controller 
it 56K Static Ram * 2 Built-in 5%" 40tr DSDD Disk Drives 

• 2 RS232C Serial Ports (80 Track DSDD Drive Option . . add $400,00) 
SOFTWARE FEATURES: 

it GMXBUG monitor — FLEX Disk Operating System 

it OS-9 LEVEL ONE Multi-tasking operating system for up to 56K of memory 

WINCHESTER SUBSYSTEMS 

Winchester packages are available for upgrading current GIMIX 6809 systems equipped with DMA controllers, at least one 
floppy disk drive, and running FLEX. OS-9 LEVEL ONE or OS-9 LEVEL TWO The packages include one or two 19MB (unformat- 
ted) Winchester drives. DMA Hard Disk Interface, and the appropriate software drivers. The Interface can handle two 5y«" 
Winchester Drives, providing Automatic Data Error Detection and Correction: up to 22 bit burst error detection and 1 1 bit burst 
error correction. UniFLEX NOW AVAILABLE 

Dual drives can be used together to provide over 30 MBytes of on tine storage - or use one for back-up of the oiher (More 
convenient and reliable than tape backup systems. 

IT90 includes one 19MB Drive. Interface, and Software S4288.90 

*9i includes I wo 19MB Onves, Interface, and Software $6688.91 

Contact GlMlX for systems customized to your needs or tor more information. 
50 HZ Export Versions Available 



GiMiX inc ttunt% Ti* rH)M to eiyngt pacing »nd pfoflucl 
spKJhueoro )( ittf \*m wiffaui faro** node* 
GMX is a trademark of GIMIX Inc. 

GIMIX* and GHOST' are regained iraOffWk* <* GtMIX inc 

Fl£X j*d Umf LEx ift Vademvks of Teciwcai Sy**t« Contents inc 

OS-9 ft 4 Trttfvnark gf M<foware Inc 



1337 WEST 37th PLACE 

CHICAGO. ILLINOIS 60609 

(312)927-5510 

TWX 910-221-4055 



Gimix 



inc. 
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FLEX & RS COLOR COMPUTER 



If you are tired of playing games on your TRS-80C" Color 
Computer, or find that you are handicapped by the limitations 
0^ the RS BASIC In trying to write a Program that wilt allow you 
to actually USE the Color Computer as a COMPUTER; and If you 
have been studying the Advertisements In this Magazine and 
wishing that you could mn THESE Programs on your Computer, 
YOU ARE READY TO MOVE \lr TO THE FLEX^ Operating System. If 
you want to have REAL PROGRAMMING POWER, using an Extremely 
Powerful business BASIC, PASCALS, C Compilers, a full-blown 
Macro A»±>«mbler with a Library capability so you are not 
continuously "reinvesting the wheel", YOU ARE READY TO MOVE UP 
TO THE FLEX9" Operating System. If you would like to see If 
YOU REALLY COULD USE A COMPUTER IN YOUR BUSINESS, or begin 
to make your Computer start PAYING IT'S OWN MAY by doing some 
Computer Work for the millions of small businesses around you, 
such as Kordp recessing, Payroll, Accounting, Inventory, etc., 
then YOU ARE READY TO MOVE UP TO THE FLEX^ Operating 
System. How?? DATA-CXJf> has the way! 

DATA-CX*f*s FLEX9" Conversion for the TRS-80C 1 " Cdor Computer 
was designed for the SERIOUS COMPUTER USER with features 
like greatly increased Display Screens* KITH Lo«er Case 
Letters, so you can put a FULL Menu on ONE Screen, or see 
SEVERAL Paragraphs at the same time; with features like 
providing a FULL Keyboard so you have FULL Control of your 
Computer AND lt<s Programs NATURALLY, without needing a 
chart to see what Key Combination wilt give you what function; 
with USER ORIENTED functions to make using the Operating 
System natural, like having the Computer AUTOMATICALLY 
determine what type o# Disk Is being used In what type of Disk 
Drive and working accordingly, rather that you have to specify 
each and every thing for ft, or like having the Computer tfork 
*lth the Printer you have baen using all along without you 
having to tell the new Operating System what Is there; etc., 
etc., etc. 

DATa-CQMP lias swe<yrhlrtg you need to moke your TRS-SfXT Color 
Computer W*K for YOU; from Parts and Pieces to Full, Ready To 
Use SYSTEMS. DATA- COUP designs, sells, services, and 
SUPPORTS Computer SYSTEMS , not Just Software. CALL OATA- 
to malua your Computer *QRX FOR YOU 



- - SYS TEX REQUIREMEN TS - - 

FLEX* special tore rai Ters ion w/Editor & Assombler (which 

normally sell for J 50. CD ea.) 1150.00 

F-mTE(R J FLEX9 Conversion Rout, for the RS Disk Controller 

when purchased with Special General FLEX9 Sys. 149.95 

when purchased without the General FLEX9 Sys. 159.95 

NEW — Full Source Code tor the Cow. Routines 1159.95 

Set of Eight 64K RAM Chips »/ Mod. Instructions 199,95 

Color Computer with 64K RAM and EXT. BASIC 1549.95 

Color Computer with 16JC RAM 1375.95 

Color Computer with I6K RAM and EXT. BASIC 1455.95 

" ' SPECIAL SYSTEM PACKAGES - - 

64K Radio Shack COLOR CBHPUTER, Radio Shack COLOR Dl» 
CONTROLLER, a Disk Drive System, Special General version of 
FLEX?**, F-MATF-<RSr r and a Box of 10 Double Oeuslty Diskettes; 
a CDpPLETE, ready to run SYSTEM on your Color TV Set, 
$1249.95 



- - FOR USmKS THAT ALREAQY HA VE FLEX9 & Disk Drfvms ■ 
Radio Shack DISK cWTROUER «Hh MiATEtftSr 
and a Special Two Drive DISC CABLE 



1254.95 



- - DISK DRIVE PACKAGES, wltti RS Controller - - 

These Packages include the Radio Shack Disk Controller, Disk 

Drives with Power Supply and Cabinet, and Disk Drive Cable: 

PAK #1 => I Single Sided, Double Density Sys. 1499.95 

PAK $2 "•> 2 Single Sided, Double Density Sys, 1729.95 

PAK #3 «> I Double Sided, Double Density Sys. 1579.95 

PAK /4 s=> 2 Double Sided, Double Density Sys. 1869.95 

- - PARTS AND PIECES - - 

Radio Shack Dish Controller 1169.95 

1 ea. Single Sided, Double Density Dfsk Drive 1249 .95 

\ ©a. Double Sided, Double Density Disk Drive 1349.9 5 

Single Drive Cabinet rflth Pewer Supply 179.95 

Double Drive Cabinet with Power Supply 199.95 

Single Drive Disk Cable tvr RS Controller 124 .95 

Double Drive Disk Cable tor RS Controller 134.95 

Micro Tech. Prods., Inc. LOWER CASE RCM Adopter 17 4.95 

Radio Shack BASIC Version 1. 1 ROM 134.95 



SOFTWARE 
* CHESS * 

#£l 6809 %# 

Requires FLEX " and one »1 (he rofowing C RT terminals 
Now Run* On Any Type Terminal 

Fft*tur*s: 
•Two display boards. 

• Four levthi or play. 

• Polnl scoring system 
-Play while or black 

• Change or ael-up boards piece positions 
< Forte H move. 

► Swap sklee. 

• Make move and swap aides. 
♦Change skill level. 

• Stop and restart game. 

• Solve Male In 1-2-3-4' moves. 

179.95 Specify 5" Or 8 ojsk 

This Is one of Ibe strongest CHESS programs running 
on any microcomputer, estlmaleduscf Rating 1600 ■ 

HtUt Prntmanmi ctwehi aMe* 3 4 n**4 d#n*«>y 

DIET-TRAC Forecaster 

A Die! Planning and Analysis Program 

0»CT TRAC FertettlM it a ffogrtr* ih*< t>i*<H i»el«i leioia o» 
■4W CtftFW* and cmzWm g* carbohydrate* protein* and tar» 
IC F S> or gr«mi q\ Cefbuhy0ra>a P'Ole^n and fel *ood er 

cnangnor»KhatI1'it>ii&aiic1cioti v rDuiitrv«gvCAi]i« (peatf meer 
Jkir* rrrfV Injil «l^ latl for 1 ipbci'i; <ndiwKJO#t 

5a* Aoe Hmfri. P*tv*H Wffyfti Fitfn* Sat Acidly Level end 

B4&*J •Vi*t>CbC Re* kif rvrmii ««l"/*ji>»4| v tahart **Q •rmnjr* 
to** ■eqM and tuiUirwna cakFien laj *".* wbi^m t>i tr» above 

indiwtfu«j vm LllCUHlrt W*>er- t **igtM jrijl ,% ,}.»■•', 4«4*«« gain 9 
Iowa WflcHot* p«iin .1 igrMd ud^ b*<-*p*n ttyp computi' and rti» 



iftdfv*»»a* in« Auf^bar ot d«w 10 'each ><a *ey* oo*» ■ 

TUt «tav1«^ and «ndmg rat* o* i»*g*>r (of ■ t (aicuwirt ar*4 a da*t 

eatanctor «v^ aac* da/ a pradtaao t^tgri t«y * 3*d*y peood ♦» 






FLEX VERSION 
UnlFLEX VERSION 



PRINTERS 

The Epson MX-80 
$495.00 

The Epson MX-W0 
$725.00 

MX-70 $355.00 MX-80 FT $575.00 

MEMORY 

SWTPC^Motorola, MP32 
32K Dynamic Memory Board 
Assembled & Tested 

1 MHZ * No extended addressing 
Can be sei up for S0-7FFF or 8000- FFFF 

$149.95 



DATA-COMP 
SOUTH EAST MEDIA 

PO. Box 794 HIXSON, TN 37343 
1-615-642-4601 



Verbatim Diskettes. 



S Sort S*c*o* Disks 
S<«4ia SkJa Single Ovnaily JJ 75 ea 
*JJMgi» Sid* Double D*rtilty $2 75 ad 
Ooubl* Sida Ooubla Oanaiiy S4 9? ea 
PlaaUc Sl^aqc B©« $?.O0 aa 

Sort Sector DiUi 
Singi* S>d* fcngfa oa^iity U 75 ea 
Single Sida DowtHa Oanslty %4 i0 aa 
Ooubl* SJda Double Oena<iy $4 75 ea 
P(eil«c Libf flf y Qnm IS.00 ee 

Foreign Orders Add 10% Sgrfac«— 20** 4*r Mi- 

DRIVES & 
CABINETS W/PS 

TANQ0N - Si rig Id Sided, Double 

Oon&lty, 40 Track 1249.93 

TAN00M - Double Sided, Double 

Density. 40 Track S349.95 

CABINET - Srngre Drfve ^Ith 

Power Supply i 79.95 

CABINET - Double Drive with 

Power Supply J 99.95 

CABLE - Single Drive a 24.95 

CABLE - Double Drive J 34.95 

* NOTE - When ordering cables please 
specify S50 Bus or Other!!! 

Call or write for disk controller 
Board Inf im m t tlon. 
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— HELIX 
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THE POWER SUPPLY 

• Ferro-resonant Transformer for Line Noise 
and Under-Voltage Protection 

• Conservative 25 Amps at 8 5 Volts 

• Conservative 5 Amps at ± 16 Volts 

• ConservativeComponent Rating for 
Reliability 

THE COMPONENTS 

• Fully Socketed 

• Gold Plated Bus Connectors 

• Only B Series 68XX Components Used 

• Only Top Grade Logic Circuits Used 

• Industrial Grade Components Throughout 



THE MAINFRAME TM 

• Industry Standard Optima Cabinet 

• Largest Constant Voltage Power 
Supply in the industry 

• S-64 Bus gwes 16 Bit Power and 
S 50 Bus Compatibility 

• 10 Main (S-64) Slots 

• 14 \fO CS-30) Slots plus 2 Onboard 

• On-board Baud Rate Generator 
to 38 4Kb 

• Space and Power tor two 5K" Disk 
Drives 

• Full Address Decoding for I/O Slots 

• Two RS-232 Serial and Two parallel 
Ports On-board 

• Single Board Construction for 
Reliability 

• Faraday Shielded Bus Lines give 
Text Book Clean Signals 

THE PROCESSORS 

6809 

■ Standard 2 MHz Operation 

• Standard DAT Compatible w<th 
GIMIXandSVVrPC 

• Standard 6940 Interval Timer 

• Standard 1K Scratchpad RAM 

• Standard Clock/Calendar with Battery 

• Provision for Programmers Console 
68000 

• Standard 8 MHz Operaiion 

• Memory Management Hardware 

• Provision for Programmers Console 

• 16 Bit Power and 6 Bit Compatibility 

The HELIX™ computer system represents the latest advance in S-50 
bus computer systems. Relying on the physical nature of S-50 bus 
connectors to guarantee compatibility, the HELIX adds 14 bus lines 
(becoming S-64) to allow a 68000 processor to operate with full 16 bit 
data transfer and 24 bit addressing, while at the same time providing 
full interchangability with existing S-50 components 
Offered with a selection of processors, memories, and peripheral con- 
trollers, a HELIX system can be configured for applications ranging 
from advanced hobbyist to multiterminal time-sharing 
Designed to offer the utmost in speed, reliability, and utility at a 
reasonable price, it represents a new standard of quality for those 
who require a professionally designed computer for professional use 



THE MEMORIES 
DM-64 

• Field Proven 

■ Proprietary Memory Control Logic 

• Fully Transparent Refresh 

• Tested at 2 5 M^ Operation 
DM-512 

• 512K Bytes on a Single S-64 Board 

• 16 Bit Power and 8 Bit Compatibtlfty 

• Runs In Existing S-50 Systems where 
Physical Space Allows 

• Full 24 Bn Addressing 

• Fully Transparent Refresh 



THE PRICES 

Because of the variety of configurations 
possible, full prtcing cannot be given Rep- 
resentative prices are 



• 64K 6809 HELIX 

• 64K 68000 HELIX 

• 512K6809 HELIX 

• 512K 68000 HELIX 



$1995 
$2595 
$4450 
$4995 



HAZELWOOD COMPUTER SYSTEMS 



907 E. Terra, OTallon, Missouri 63366 
Dealer and OEM Inquiries invited. We support our Dealers 



(314) 281-1055 

(. 'J [>h ma is a I 1 raiJturiark ol Scientific AUanhi 



